poo 


i J 


wed 


Chie aves 


CHUEaBUGBOuL 


7 


' 


. ee 
oa ‘“ 
Oo gee a 
~ : * : 7 ’ 
° - . ~" = . as 
= - oH 
~ a nn = Pa 
a re * 4 
> : . 
as = . ve “~s 7 
ae, ‘i 
tel Ae rer se 
i = _ “ 
- 2a - “a 
* 


MathType 


Mathematical Equation Editor 


USER MANUAL 








ae ee er A ad AE Oe Em et ge 
Malesia dines SCART NPAT Bice iS 55> 
: - Fe ' ae Rial ser phy at 3 i . ~ 
. cee 5 . eee é ah let rm po moe, me 
at peed Tere 
- ‘* SE ge dee HG 
. ac. 
7 2 ant . ‘ . 
Leet 4g ea ’ " . 
oe F; .- . ed. ts - a a fi 
ope wet ee 5 te gs ¥ . 
“~ > 1 
* . rae x es : 7 
- : a * . 
; a = - os 
- . i * ce - 
. - BRE ae, 


ecto ite ieee iat 


Faia 


. a 


Copyright Notice 

This user's guide and the included software are copyrighted. You have the right to use the 
MathType program on a single computer. You may transfer the program from one computer 
to another provided you only use the program on one computer at a time. You may not 
distribute copies of the user's guide or program in any form without prior written consent from 
Design Science, Inc. You may make backups of the program only for your own use. You may 
transfer the original program and documentation if you either transfer any backup copies 
made, or destroy your backup copies upon transfer of the original. 


Copyright 1987, 1988, 1989, 1990 by Design Science, Inc. All rights reserved. 


Design Science, Inc. 

6475-B East Pacific Coast Highway, Suite 392 
Long Beach, CA 90803 

(213) 433-0685 


Warranty 


DESIGN SCIENCE, INC. MAKES NO WARRANTIES, INCLUDING WARRANTIES OF 
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. ANY REMEDY 
UNDER THIS WARRANTY IS LIMITED TO RETURN OF THE SOFTWARE AND 
USER'S GUIDE TO THE DEALER OR TO DESIGN SCIENCE, INC, FOR 
REPLACEMENT OR REFUND. THIS WARRANTY IS VALID FOR 90 DAYS FROM 
YOUR DATE OF PURCHASE. DESIGN SCIENCE, INC. EXCLUDES ANY WARRANTY 
COVERAGE FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES. SOME STATES 
DO NOT ALLOW LIMITATIONS ON IMPLIED WARRANTIES, SO SOME OF THE 
ABOVE LIMITATIONS MAY NOT APPLY TO YOU. 


The following paragraph is placed here as required by the license agreement allowing us to 
include Apple's system software on the Program Disk: 


APPLE COMPUTER, INC. MAKES NO WARRANTIES, EITHER EXPRESS OR 
IMPLIED, REGARDING THE ENCLOSED COMPUTER SOFTWARE PACKAGE, ITS 
MERCHANTABILITY OR ITS FITNESS FOR ANY PARTICULAR PURPOSE. THE 
EXCLUSION OF IMPLIED WARRANTIES IS NOT PERMITTED BY SOME STATES. 


THE ABOVE EXCLUSION MAY NOT APPLY TO YOU. THIS WARRANTY PROVIDES - 


YOU WITH SPECIFIC LEGAL RIGHTS. THERE MAY BE OTHER RIGHTS THAT YOU 
HAVE WHICH VARY FROM STATE TO STATE. The System and Finder are copyrighted 
programs of Apple Computer, Inc. licensed to Design Science, Inc. to distribute for use only 
in combination with MathType. Apple Software shall not be copied onto another diskette 
(except for archive purposes) or into memory unless as part of the execution of MathType. 
When MathType has completed execution Apple Software shall not be used by any other 
program. The Switcher Program is a copyrighted program of Apple Computer, Inc. licensed to 
Design Science, Inc. to distribute for use only in combination with MathType. 


Trademarks used in this manual include MathType, a trademark of Design Science, Inc., and 
Macintosh, a trademark licensed to Apple Computer, Inc. TEX is a trademark of the American 
Mathematical Society. PostScript is a registered wademark of Adobe Systems, Inc. Times is a 
trademark of Allied Corporation. Names of software products are wademarks of their 
respective suppliers. 


First Printing: March 81h 1989 
Second Printing: June 17th 1989 
Third Printing: March 19th 1990 
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Chapter 1 
Introduction 


About MathType 


MathType™ is an intelligent mathematical equation editor for Apple Macintosh 
computers and for IBM-compatible computers running Microsoft Windows. It's a 
desk accessory (Macintosh version) or an application (both versions) that allows 
you to build up complex equations using simple point-and-click techniques, and 
then paste them into your documents. Using MathType in conjunction with a 
word-processing, page-layout, or graphics program, you can easily create tests and 
class notes, technical reports, view-graphs, research papers, dissertations, or even 
entire books. 


Technical documents often contain mathematical formulas and equations that 
cannot be handled easily with a conventional word processor. In many cases, 
people add mathematical symbols by hand after the document has been printed, 
which means that most of the benefits of word processing are lost. Others use 
drawing or painting programs to lay out equations, but this is extremely difficult 
and time-consuming. MathType was developed to provide you with a better way 
of constructing equations and incorporating them into your documents. 


MathType's User Interface 

As with most Macintosh programs, the MathType user interface is intuitive and 
very visually oriented. For each basic mathematical construct, MathType provides 
a template containing symbols and various empty slots. There are around 120 
templates in all, including fractions, radicals, sums, integrals, products, matrices, 
and various types of brackets and braces. You create equations simply by inserting 
templates and filling in their slots. You can insert templates into the slots of other 
templates, so complex hierarchical formulas can be built up in a natural way. 
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In addition, we provide on-screen icons for over 90 special mathematical symbols, 
several of which are unique to MathType and are not available in the standard 
Macintosh Symbol font. You can insert these symbols into an equation simply by 
clicking on them — you do not need to remember which fonts and key 
combinations they correspond to. 


MathType's user interface is highly customizable. You can transfer symbols and 
templates from popup palettes to strip palettes where you can access them more 
easily. In addition, you can place any character from any Macintosh font in the 
strip palette, to supplement MathType's built-in selection of symbols. 


Intelligence 


Unlike other equation editors, MathType is intelligent in the sense that it 
understands mathematics and the established rules of mathematical typesetting. 
The program automatically handles the sizing, spacing, and positioning of 
symbols, although you can perform manual adjustments if desired. For example, 
radicals and parentheses will automatically expand or contract to fit their contents, 
subscripts and superscripts will be reduced in size, and appropriately-sized spaces 
will be inserted around mathematical operators and relational symbols. The 
default sizes and positions of symbols can be controlled via an extensive list of 
preferences. MathType also recognizes standard mathematical abbreviations like 
“lim”, “log” and “sin”, and sets them in the appropriate typeface. So, for example, 
if you simply type the ten characters “h(x)+ksinx”, MathType will italicize the h, 
k, and x, but not the sin or the parentheses or the + sign, and it will insert thick 
spaces around the + sign and thin spaces around the sin function, giving 


h(x) + ksinx 


This built-in intelligence frees you from having to worry about many of the details 
of equation layout; it improves the consistency of your work and saves a 
considerable amount of time, both in the initial creation of equations and in 
subsequent proof-reading. 
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Chapter 1: Introduction 


Productivity 

MathType is very easy to learn, since you perform most operations simply by 
selecting options from menus, or by pointing at items with the mouse. You do not 
have to memorize any cryptic codes or obscure typed commands. However, as 
you become more proficient with MathType, you'll appreciate the wide range of 
Command-key shortcuts that we've provided to speed up your work. Almost all of 
MathType's functions and commands can be accessed from the keyboard. This is a 
big help for touch typists, and also makes it easier to create macros with utilities 


such as MacroMaker and Tempo. 


MathType's Macro feature also helps to improve your productivity. You can save 
commonly-used terms as Macro Expressions and then insert them into your 
equations simply by clicking on their on-screen icons. 


After a little practice with MathType, it will take you just a couple of minutes to 
create something like the Minkowski inequality shown below: 


{r(Sacn}a < at fountas? 


Typographic Control 

When a mathematical formula is printed, a large number of symbols are packed 
into a very small area on the page, so any errors in spacing or alignment are 
glaringly obvious. MathType avoids such errors by positioning characters very . 
precisely, and by always outputting its equations directly in PostScript form, so 
that this precision will be preserved. Most of MathType’s typesetting parameters, 
such as character size, superscript height, line spacing, and fraction bar thickness, 
can be specified to the nearest sixteenth of a point (screen dot). Furthermore, 
though there should be little need for it, you can use the arrow keys to adjust the 
position of any item in an equation by Nudging it in any direction in steps of a 
quarter of a point. 
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Cooperating with Other Programs 


In most applications, you will be using MathType in conjunction with other 
programs. Equations created in MathType will need to be transferred to these 
other programs, and it is important for this transfer to work smoothly. For 
maximum flexibility and transportability, equations can be output in one of three 
graphics formats: as PICT/PostScript objects on the Clipboard, as PICT files, or 
as Encapsulated PostScript (EPS) files. PICT objects can be imported into almost 
all Macintosh word processing, page layout, and graphics programs, including 
MacWrite, Microsoft Word, PageMaker, MacDraw, and many others. EPS files 
can be used in Adobe Illustrator, and in page layout programs like PageMaker and 
Quark XPress, and can be transferred to other types of computer systems. 


Equations that you have transferred into documents can be brought back into 
MathType for modification or reuse. This is useful when you need an equation 
that is a slight variation of one made in the past. Instead of creating the new 
equation from scratch, you can bring the old one back into MathType, and modify 
it as needed. In this way, all your old documents serve as sources of material for 
new ones. 


MathType also supports two-way interfaces with language-based typesetting and 
mathematics programs, such as TEX, Mathematica, and others. For example, after 
you have created an equation in MathType, its TEX code can be automatically 
derived and transferred to the Clipboard, ready to be pasted into a TEX document. 
Later, the formula may be transferred back into MathType for editing. The. 
process is smooth and efficient because MathType runs as a desk accessory with 
the TEX system and so it’s always available when needed. Design Science 
provides a growing range of add-on translators that will allow MathType to 
communicate with a variety of other programs in this way. 


It is easy to interactively switch between using MathType and using another 
program, since MathType can be run as a desk accessory or as an application with 
Switcher or MultiFinder. 
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Chapter 1: Introduction 


Other Features 

MathType has many other attractive features, including a comprehensive 
Undo/Redo function, powerful justification and alignment capabilities, and a 
context-sensitive Help system. You will discover other useful capabilities during 
the course of reading this manual and learning MathType. 


Using this Manual 


This manual was written assuming that you understand the basic operation of the 
Macintosh. You should be familiar with concepts such as clicking, dragging, 
scrolling, and so on. Please refer to your Macintosh manual if you need to refresh 


your memory. 


The Macintosh is one of the easiest personal computers to use. Most programs can 
be used without a manual, as the user interface invites experimentation. MathT ype 
is no exception; please experiment freely. However, reading this manual can cut 
down on the learning time needed to become a proficient and effective user of the 
program. Some of its most powerful features are most easily discovered and 
understood by reading about them first. There are also hints and shortcuts that will 
enable you to get the most out of MathType in the shortest possible ame. 


If you want to gain a sound understanding of MathType, and get the most out of 
it, you should consider reading at least the next three chapters of this manual. 
Their purposes are as follows: 


Chapter 2: Getting Started 
Explains the contents of the release disk, and tells you how to get MathType up 
and running. You should read this chapter. 


Chapter 3: Basic Concepts 

Describes the fundamental ideas and techniques used in MathType. Some of these 
are common to all good Macintosh programs, and some are unique to MathType. 
You should at least glance through this chapter. 
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Chapter 4: Tutorial Examples 


Provides step-by-step instructions for working through some simple examples. 
This is probably the easiest way to learn MathType. 


Next, chapters 5-12 serve as a reference manual. They may help you to learn to 
use MathType, but they are really intended for more experienced users. They 
provide detailed information about specific features and functions, and may help 
you discover more effective ways of using MathType. These Chapters cover the 
following topics: 


Chapter 5: Working with Palettes 


Describes the roles played by MathType’s various palettes, so that you can decide 
how you would like to set them up and use them. Read this chapter if you don’t 
understand why MathType has a Template Strip in addition to its Template 
Popups or you’re having trouble deciding which of the two you should use. 


Chapter 6: Typefaces & Typesizes 

Describes how various text fonts and Styles are used and controlled in MathType. 
You should read this chapter if you want to use anything other than the default 
fonts and styles provided with MathType. 


Chapter 7: Advanced Formatting 

Describes how you can make fine adjustments to the formatting of equations. 
Read this chapter if you need very precise typographic contro] or you want to 
modify the default formatting rules that MathType uses. 


Chapter 8: The Menus 
Describes the options and commands that appear on MathType’s menus. 


Chapter 9: Symbols 
Gives detailed descriptions of all the symbols provided in MathType’s Symbol 
palettes, together with examples of their uses. 


Chapter 10: Templates 

Discusses general issues related to templates, and gives detailed descriptions of all 
the templates provided in MathType’s Template palettes, together with examples 
of their uses. 
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Chapter 11: Helpful Hints 
Recommends techniques for using MathType with other programs and with the 


Laser Wniter. 


Chapter 12: Keyboard Shortcuts 

Describes the many ways to access MathType’s functions by using the keyboard, 
rather than the mouse. Read this chapter if you are an expert typist who prefers the 
keyboard to the mouse, Or if you use MathType a great deal and you need to be 
able to create large numbers of equations at lightning speed. 


Appendix A lists the vendors of some complementary products, and 

Appendices B and C contain some tables of mathematical symbols. You may find 
these tables very useful if you're trying to locate a specific symbol. Finally, the 
manual ends with a Bibliography and a comprehensive Index. 


Getting Help 


We hope that this manual tells you everything that you need to know about 
MathType. However, if you have questions, you need help, you have a bug to 
report, or you would like to suggest improvements or new features, please feel 
free to contact us. You can reach us by mail, by phone (Monday through Friday, 
8 am. to 5 p.m., Pacific time), or by AppleLink, as follows: 


Design Science, Inc. 

6475-B East Pacific Coast Highway, Suite 392 
Long Beach, CA 90803 

Phone: (213) 433-0685 

AppleLink: D0629 


Please include the serial number stamped on your MathType Program Disk in any 


communication. 
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Chapter 2 
Getting Started 


Introduction 


This chapter describes what's on the Program Disk, and outlines the steps you 
need to go through to get MathType up and running. For maximum flexibility, 
MathType can be used either as a desk accessory or as an application program. 
Also, your use of MathType as an application will depend on whether or not you 
are using MultiFinder. This chapter will help you decide which mode (or modes) 
of operation will work best for you. Each method of using MathType is discussed 
in detail, together with its advantages, disadvantages, and any system 
requirements. 


What's on the Disk 


The MathType Program Disk is a double-sided disk containing an assortment of 
files and folders. The list below describes each of them briefly; we'll be telling 
you more about what to do with them later in this chapter. 


MathType 


| The MathType application program, which is required when you run MathType 


either as an application or as a desk accessory. 


MathTypeDA 

A Font/DA Mover file containing the MathType desk accessory. You can install 
the MathType desk accessory in your System file using the Font/DA Mover utility 
that Apple provided with your Macintosn. 
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MathType Help 


A file containing the information that's displayed when you're using MathType's 
Help system. 


Times 

A Font/DA mover file containing the screen (bit-map) versions of the 
Times-Roman and Times-Italic fonts. The Times-Roman font is the standard one 
distributed by Apple. Times-Italic is one of the screen fonts provided by Adobe 
Systems. We licensed it from them (at great expense) so that we could distribute it 
to you, our customers. Using it will make your equations much easier to read on 
the screen. Chapter 6 contains further discussions of the importance of using high- 
quality screen fonts. 


Symbol 

A Font/DA mover file containing our slightly modified version of Apple's Symbol 
font. We modified the font so that it instructs the LaserWriter to simulate bold and 
italic styles, and we fixed a few problems in the designs of the characters that are 
used to construct large parentheses and braces. If the Symbol font is not installed, 
MathType will issue an error message when you start it up. 


Belmont 

A Font/DA mover file containing the screen (bit-map) representation of our 
Belmont font. Following Apple traditions, the Belmont font is named after a 

city — the Design Science offices are in an area of Long Beach known as 
Belmont Shore. The Belmont font is required for printing any MathType equation 
on a LaserWriter or any other PostScript device, even if the equation doesn't use 
any of the special Belmont characters. 


Belmo 

Our Belmont font in a form that's suitable for downloading to a LaserWniter 
printer or some other PostScript device. When you print a document containing a 
MathType equation, the contents of the Belmo file are automatically downloaded 
to your printer. If you print a lot of equations, it might be helpful to download the 
Belmo file permanently. 
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Belmont.AFM 

A text file in Adobe Font Metric (AFM) format containing precise information 
about the shapes of characters in the Belmont font. There are very few Macintosh 
applications that use font metric information, so you probably won't need this file. 


Convert AFM 

A small utility program that you can use to convert AFM files into a form that 
MathType can use. You will only need this program if you want to use 
downloadable PostScript fonts, in addition to the ones that are built into your 
printer. You do not have to run Convert AFM in order to use the Belmont font. 
See Chapter 6 for further information on the use of Convert AFM. 


TeachText 
The Apple utility that you use to browse through Read Me documents and other 
tutorial materials that are supplied on program disks. 


Read Me First 

A TeachText document containing late-breaking news about the version of 
MathType that you own. This document will often contain information that is not 
in our User Manual, so please read it thoroughly. 


Making a Backup Copy 


To make it easier to use MathType, we have not copy-protected the Program Disk. 
We encourage you to make a backup copy of the entire Program Disk before 
doing anything else. Use the copy, not the original, for experimenting as well as 
day-to-day use. Put the original disk away in a safe place. 


Although we encourage you to make a backup copy of the Program Disk, we 
emphasize that this copy is for your own personal use only. Please don't make 
copies of MathType for other people; that is stealing, and it's illegal. If you like 
MathType enough to recommend it to your friends and colleagues, please suggest 
that they buy it (like you did) or give them your copy of our TryMathType Demo 
Disk to experiment with. | 
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Assumptions and Prerequisites 


In the next two sections, we’ll describe two ways to install MathType and get it 
running. In the descriptions, we will assume that you are familiar with basic 
Macintosh terminology and system software. We’ll be discussing MultiFinder, 
we'll be talking about your startup disk (the one that contains your System 
Folder), and we’ll be telling you to use the Font/DA Mover to install things in the 
System file on your startup disk. If you’re unsure about the meanings of any of 
these terms, please consult your Macintosh User’s Guides to refresh your 


memory. 


In general, you will want to run MathType at the same time as some other 
program — say a word processor, for the purpose of the discussion. This will 
allow you to Cut and Paste equations and switch back and forth conveniently. 
There are two ways to do this: you can either run both programs concurrently 
under MultiFinder, or you can run MathType as a desk accessory along with your 
word processor. We describe both of these scenarios in the sections below. 


We assume that your Macintosh is tumed on, and you have identified your startup 
disk. It’s the one whose icon appears in the top right-hand corner of your screen. 
If you have a hard disk, then it will always be your startup disk, unless you 
physically switch it off, or take some other drastic action. 


MathType as an Application 


This section tells you how to run MathType as an application; if you think you’!l 
want to run MathType as a desk accessory, you can skip this section and proceed 
directly to the following one. You can start up MathType, just like any other 
application, simply by double-clicking on its icon from the Finder. However, this 
is not particularly useful unless you are using Apple’s MultiFinder facility, which 
allows you to run MathType and other applications at the same time. For example, 
you might run a word processor, MathType, and a drawing program and use them 
as necessary to create a document containing text, equations, and pictures. 
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Under MultiFinder, you can switch back and forth between applications by 
clicking on document windows, by clicking on the icon at the right-hand end of 
the menu bar, or by choosing the desired application from the Apple menu. In this 
environment, you would create an equation in MathType, copy it to the Clipboard, 
switch to your word processor (by one of the methods mentioned above), and 
paste the equation into your document. 


To set up MathType so that you can run it as an application, follow these steps: 


Turn Off MultiFinder 

If you're running MultiFinder, tur it off for a while, so that we can install some 
fonts. Installing fonts while running MultiFinder is a little nsky. To turn off 
MultiFinder, choose Set Startup from the Special menu, click on the Finder button 
and then OK in the dialog, and then restart your Macintosh. 


Insert the MathType Program Disk 
Insert the MathType Program Disk (or your backup copy of it) into an available 
disk drive. 


Copy the MathType Application 

Drag the MathType application from the MathType Program Disk and put it 
somewhere convenient. In order for you to be able to run it, the MathType 
application program must be present on a disk in one of your disk drives (or on 
your hard disk). 


Copy the MathType Help File 

Drag the MathType Help file from the MathType Program disk into the Suey 
Folder on your startup disk. Alternatively, you may place the MathType Help file 
in the same folder as the MathType application program. The Help file needs to be 
“visible” at the top level in one of these two places, so don't hide it away inside 
some other folder. If you're short of space, and you think you can get by without 
using MathType's help facility, then you don't need the Help file. 
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Copy the Belmo LaserWriter Font 

If you're gaing to be printing on a LaserWriter (other than the SC model), or some 
other PostScript device, drag the Belmo file from the MathType Program Disk 
into the System Folder on your startup disk. The Belmo file needs to be “visible” 
within your System Folder, so don't hide it away inside some other folder. 


Run the Font/DA Mover 


Run the Font/DA Mover, and make sure that the Font button is selected. Using an 
antiquated version of the Font/DA Mover may cause problems, so please use the 


_hewest one you can find that's compatible with your System file. 


Install the Belmont Screen Font 

Using the Font/DA Mover, copy the Belmont font from the file on the MathType 
Program Disk into the System file on your startup disk. If you have plenty of 
room, copy all three sizes (12 point, 24 point, and 48 point). If you're short of 
space, you can get by with just the 12 point and 24 point sizes. 


Install our Modified Symbol Font 

Using the Font/DA Mover, remove all sizes of your current version of the Symbol 
font from the System file on your startup disk. Make sure you have a backup copy 
before doing this. This is a precaution, in case you decide that you don't like our 
version of the Symbol font and you want to switch back to your old one. Then, 
copy the Symbol font from the file on the MathType disk into the System file on 
your Startup disk. 


Install the Times Fonts 

If you don't already have both of them, use the Font/DA Mover to copy the Times 
and Times Italic fonts from the file on the MathType Program Disk into the 
System file on your startup disk. There’s nothing special about the versions that 
we supply, so if you already have these fonts installed you can skip this step. 


Quit from the Font/DA Mover 
We're done installing fonts now, so you can quit from the Font/DA Mover. 
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Turn on MultiFinder 
If you want to use MultiFinder, turn it back on again. The steps required are very 
similar to the ones you used to turn it off. 


If you run MathType as an application, but you do not use MultiFinder, then you 
can not run your word processor at the same time. In this environment, you can 
create equations in MathType, copy them to the Clipboard, and then paste them 
into the Scrapbook or a similar desk accessory. When you have accumulated all 
the equations you need for a document or for a section of a document, you quit 
MathType, start your word processor, and transfer the equations from the 
Scrapbook to the document. Equations that you paste into the Scrapbook are kept 
in a file on disk called “Scrapbook File”. By moving the file to another disk or by 
renaming it you can keep multiple Scrapbooks around. 


MathType as a Desk Accessory 


If you intend to use MathType with a single application program (such as 
MacWrite or Microsoft Word) at any one time, it may be easiest to run it as a desk 
accessory. This will allow you to have the MathType window and your 
application windows on the screen simultaneously. To switch between the 
application and MathType, you simply click in the window you want to become 
active. You can alternate between MathType and your word processor as you 
interleave blocks of text with equations. 


You still may want to install the MathType desk accessory, even if you are going 
to be running under MultiFinder. Strictly speaking, the MathType program does 
not run as a desk accessory under MultiFinder. When you choose MathType from 
the Apple menu, the desk accessory simply locates the MathType program and 
launches it as an application. This technique is useful since it saves you from 
having to search through your folders looking for the MathType application. 
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To set up MathType so that you can run it as a desk accessory, follow the steps 
outlined below. They are almost identical to the Steps required for running 


_ MathType as an application. The only difference is the installation of the 


MathType desk accessory. 


Turn Off MultiFinder 


If you're running MultiFinder, turn it off for a while, so that we can install some 
fonts. Installing fonts while running MultiFinder is a little risky. To turn off 
MultiFinder, choose Set Startup from the Special menu, click on the Finder button 
and then OK in the dialog, and then restart your Macintosh. 


Insert the MathType Program Disk 


Insert the MathType Program Disk (or your backup copy of it) into an available 
disk drive. 


Copy the MathType Application 
Drag the MathType application from the MathType Program Disk and put it 
somewhere convenient. In order for you to be able to run it, the MathType 


application program must be present on a disk in one of your disk drives (or on 
your hard disk), 


Copy the MathType Help File 

Drag the MathType Help file from the MathType Program disk into the System 
Folder on your startup disk. Alternatively, you may place the MathType Help file 
in the same folder as the MathType application program. The Help file needs to be 
“visible” at the top level in one of these two places, so don't hide it away inside 
some other folder. If you're short of space, and you think you can get by without 
using MathType's help facility, then you don't need the Help file. 


Copy the Belmo LaserWriter Font 
If you're going to be printing on a LaserWriter (other than the SC model), or some 


other PostScript device, drag the Belmo file from the MathType Program Disk 


into the System Folder on your startup disk. The Belmo file needs to be “visible” 
within your System Folder, so don't hide it away inside some other folder. 
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Run the Font/DA Mover 

Run the Font/DA Mover, and make sure that the Font button is selected. Using an 
antiquated version of the Font/DA Mover may cause problems, so please use the 
newest one you can find that's compatible with your System file. 


Install the Belmont Screen Font 

Using the Font/DA Mover, copy the Belmont font from the file on the MathType 
Program Disk into the System file on your startup disk. If you have plenty of 
room, copy all three sizes (12 point, 24 point, and 48 point). If you're short of 
space, you can get by with just the 12 point and 24 point sizes. 


Install our Modified Symbol Font 

Using the Font/DA Mover, remove all sizes of your current version of the Symbol 
font from the System file on your startup disk. Make sure you have a backup copy 
before doing this. This is a precaution, in case you decide that you don't like our 
version of the Symbol font and you want to switch back to your old version. Then, 
copy the Symbol font from the file on the MathType disk into the System file on 
your startup disk. 


Install the Times Fonts 

If you don't already have both of them, use the Font/DA Mover to copy the Times 
and Times Italic fonts from the file on the MathType Program Disk into the 
System file on your startup disk. There's nothing special about the versions that 
we supply, so if you already have these fonts installed you can skip this step. 


Install the MathT ype Desk Accessory 

Click on the DA button in the Font/DA Mover, and then copy the MathType desk 
accessory from the MathTypeDA file on the MathType Program Disk into the 
System file on your startup disk. 


Quit from the Font/DA Mover 
We've installed everything we need, so you can quit from the Font/DA Mover. 


Turn on MultiFinder 
If you want to use MultiFinder, turn it back on again. The steps required are very 
similar to the ones you used to turn it off. 
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Once you've carried out these steps, “MathType” should appear on the Apple 
menu. If it does not appear, you have not installed the MathType desk accessory 
correctly with the Font/DA Mover. To run the MathType desk accessory, choose 
it from the menu. The desk accessory must first locate the MathType application 
program file. It will search for it on any on-line disks. If it cannot find the 
program, it will present you with a dialog box that you can use to find the file on 
one of your disks. Next time you use the MathType desk accessory, it will 
remember where it found the application program last time, and look there first. 


What to do Next 


Now that you've installed MathType, you're probably wondering what you should 
do next. You have two choices. If you want to understand the basic ideas behind 
MathType, read Chapter 3. The various elements shown in the MathType window 
are all described there, and their functions are discussed. On the other hand, if you 
are an experienced Macintosh user, and you're feeling impatient and impetuous, 
you can turn to Chapter 4 and start working through some examples. MathType is 
very simple and intuitive, and adheres closely to Macintosh user interface 
standards, so you will probably get the hang of it fairly quickly. In the unlikely 
event that something seems a little strange or confusing, you can always go back 
and read Chapter 3. 
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Chapter 3 
Basic Concepts 


introduction 


This Chapter outlines the basic concepts used in MathType. If you are an 
experienced Macintosh user, you will be familiar with some of them already, since 
they are common to many Macintosh programs. On the other hand, the symbol 
and template ideas are unique to MathType, so you may want to read a little about 
them, at least. 


The basic purpose of MathType is to allow you to create and edit mathematical 
equations. (In this manual, we use the term “equation” to refer to any combination 
of mathematical symbols). The approach to equation creation is very intuitive and 
visually-oriented. For each basic mathematical construct, like a fraction or an 
integral, MathType provides a template containing various symbols and empty 
slots. You build equations simply by inserting templates and then filling in their 
slots. Then you use the Cut or Copy commands in the Edit menu to move the 
completed equation to the Clipboard so that you can paste it into your word 
processing or page layout document. You can keep MathType and your word 
processor running simultaneously, and switch back and forth between them as | 
needed. 
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The MathType Window 


The picture below shows the MathType window, in its most elaborate form, with 
its unique elements labelled: 
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Within the equation area itself, there are four items of interest: 


Empty Slot 
A slot containing no text is displayed with a dotted outline. 


Insertion Point 


A blinking marker consisting of a horizontal line and a vertical line that indicates 
where text or templates will be inserted next. 


Selection 


The part of the equation that will be affected by any subsequent editing commands 
is highlighted. 
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Pointer 

The pointer will usually have an arrow shape when you're editing an equation or 
choosing items from menus and palettes. It will occasionally change to other 
shapes in special circumstances. 


Next come MathType's various palettes, the ruler, and the Status Line: 


Symbol Popups 

If you press on one of these buttons, a popup palette containing various symbols 
will appear. If you choose one of the symbols, it will be added to your equation at 
the insertion point. 


Template Popups 

If you press on one of these buttons, a popup palette containing various templates 
will appear. If you choose one of the templates, it will be added to your equation 
at the insertion point. 


Macro Strip 

A customizable palette containing expressions that you use frequently. If you 
click on a Macro expression, it will be added to your equation at the insertion 
point. If you want to change one of the items in the Macro Strip, either double- 
click on it or use the Open Macro command from the File menu. 


Symbol Strip 

A customizable palette containing symbols that you use frequently. If you click on 
a symbol, it will be added to your equation at the insertion point. Use the Open 
Symbol Strip command in the File menu if you want to change the contents of the 
Symbol Strip. 


Template Strip 

A customizable palette containing templates that you use frequently. If you click 
on a template, it will be added to your equation at the insertion point. Use the 
Open Template Strip command in the File menu if you want to change the 
contents of the Template Strip. 
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ce 


Ruler 


Shows you how large your equation is, and allows you to set Tab stops that 
control formatting. | 


Status Line 


Contains informative messages, or tells you what MathType is expecting you to 
do next. 


You will probably not need all of the items described above, so we provide 
commands on the Math menu for showing them or hiding them as you wish. See 
Chapter 5 for advice about which items you should keep visible in various 
Situations. The window also contains other elements, which we have not labelled 
since they are common to most Macintosh windows: 


Title Bar 

Used for moving the window around on the screen. If the window is the active 
one (the topmost one, in which you are working) the title bar has six thin Stripes 
Tunning across it 


Close Box 


Used to close a MathType window. You should not close your MathType 
windows when you switch back to your word processor, of course — leave them 
open so that you can access them easily when you want to create more equations. 
If you're running MathType as a desk accessory, it will quit when you close all of 
its windows. ; 


Scroll Bars 
Used for moving the equation so you can see different portions of it in the 
window. 


Size Box 
Used for changing the size of the window. 


Zoom Box 


Expands the window to fill the entire screen (may not be present on older models 
of the Macintosh). 
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Entering Text from the Keyboard 


When the MathType window first appears on the screen, a single empty slot is 
displayed as a small dotted box containing the blinking insertion point. Whenever 
the insertion point is displayed, MathType is ready to accept text. Typing will 
cause the corresponding characters to be inserted into the slot containing the 
insertion point. Pressing the Delete key will erase the character or symbol to the 
left of the insertion point. Pressing the Return key will start a new line below the 
original line. Immediately after typing, you can choose the Undo Typing option 
from the Edit menu to erase everything that you typed since the last non-typing 
operation. 


The space bar usually has no effect, since MathType performs spacing of 
mathematical equations automatically. You may override the automatic spacing, if 
you wish. If you want to type text, rather than equations, you'll want to use the 
space bar to enter inter-word spaces. You can do this if you change MathType's 
current typeface to. Text. See Chapters 6 and 8 for details. 


inserting Symbols 


To insert a symbol, you click on it in the Symbol Strip, or select it from one of the 
Symbol Popups. MathType also provides 38 key shortcuts for inserting all 
symbols. The symbol will be inserted immediately to the right of the insertion 
point. Inserting symbols is treated as typing for the purposes of Undo and Redo 
commands. | 
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Inserting Templates 


You insert a template by clicking on its icon in the Template Strip or by choosing 
it from one of the Template Popups. MathType also provides 38 key shortcuts for 
inserting all templates. A template is a formatted collection of symbols and empty 
slots. You build expressions by inserting templates and then filling in their slots. 
You can insert templates into the slots of other templates, so complex hierarchical 
formulas can be built up in a natural way. The slots in a template are “intelligent” 
in the sense that they control the properties of any characters inserted into them. 
For example, any text that you insert into the upper limit slot in a summation 
template is automatically reduced in size and is centered above the summation 
sign. Template insertion may be undone with the Undo Template option on the 
Edit menu. 


Placing the Insertion Point 


You can place the insertion point within the text in any slot by positioning the 
arrow pointer over the desired position, and clicking. Pressing the Enter key will 
move the insertion point to the right-hand end of the slot containing it. If it is 
already at the end of the slot, it moves to the end of the next slot in the equation. 
Therefore, by repeatedly pressing the Enter key, you can make the insertion point 
cycle through every slot in the equation. 


If you hold down the Option key while pressing the Enter key, the insertion point 
will move around the equation in the reverse direction. If your fingers find it more 
convenient, you can use Shift-Return instead of Enter, and Option-Shift-Return 
instead of Option-Enter. You can also move the insertion point by using the arrow 
keys, if your keyboard has them, as described in Chapter 12. 


The size and shape of the insertion point tell you which slot it is in. The horizontal 
line of the insertion point runs along the bottom edge of the slot, and the vertical 
line of the insertion point runs from the top to the bottom of the slot. 
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The pictures in the first row below show four different insertion point positions, 
and the four pictures in the second row show the result of entering an m into the 


expression in each case: 
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a Repeatedly pressing the Enter key while watching the size and shape of the 
= insertion point as it cycles through all the slots can sometimes be helpful in 
a determining the structure of the equation and correctly positioning the insertion 


point. 


Selecting Items in an Equation 


7] As usual in Macintosh applications, you have to select the items that you want to 
operate upon before you choose the command that is to be applied to them. In 
MathType, the selected part of the equation will be affected by a subsequent 


ard 
es editing command such as Cut, Copy, or Nudge. To select part of an equation, you 
= position the arrow pointer over one end of the material to be selected, and then 
‘a d) press and hold down the mouse button while dragging the pointer over the 
. equation. The items selected will be highlighted by reversing black and white in 
22 the area surrounding them. When the desired selection is highlighted, release the 
roe mouse button. 
a : 
ne 
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If you find you have started selecting in the wrong place, simply release the 
mouse button and start the selection over. If the expression to be selected is 
partially outside the window, move the arzow pointer over the edge of the window 
and the window will automatically scroll. You can select your entire equation by 
choosing Select All from the Edit menu. This selection will also include any 
portions of your equation that are invisible because they are outside the bounds of 
the window. 


Selecting by Double-Clicking . 

The contents of a specific slot may be selected by double-clicking anywhere in the 
slot. This is analogous to the way many word processors allow you to select a 
word by double-clicking on it. In a complex equation with templates nested within 
Slots within templates, it may not be clear which slot is the relevant one. The rule 
is that the slot selected is the smallest (i.e. the innermost) of those that contain the 
point where you double-clicked. 


Selecting with the Arrow Keys 

You can make a selection (or extend a previous selection) by holding down the 
Shift key and pressing the arrow keys, if your keyboard has them. Pressing the 
arrow keys will move the insertion point through your equation, in the usual way, 
and holding down the Shift key will cause it to select all the items it passes 
through. 


Selecting Embedded Items 

Using the Option key allows you to select an item that is embedded within a 
template (rather than within one of the slots in the template), and which would 
otherwise be inaccessible. These embedded items include character 
embellishments, summation signs, and expanding fences. If you hold down the 
Option key, then the pointer changes from a solid arrow into an outline one. You 
can then select an embedded item by clicking on it with the outline pointer. This 
is useful if you want to change the size of an embedded item or Nudge it to a new 
position. 
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The Delete Key 


As with most Macintosh applications, pressing the Delete key will erase the 
character to the left of the insertion point. This applies regardless of whether the 
character was entered from the keyboard or by choosing a symbol from a palette. 
If anything is selected when you press the Delete key, the selected items will be 
removed, rather than the character to the left of the insertion point. Items that are 
removed in this way are not transferred to the Clipboard, but they can be 
recovered using the Undo command. If you have an older Apple keyboard, it may 
have a Backspace key, rather than a Delete key, but this serves exactly the same 


purpose. 


The Return Key 


Pressing the Return key will create a new line with a single empty slot 
immediately beneath the slot containing the insertion point. A series of lines 
created in this way, one above another, is called a pile. You can use piles to 
represent matrices and column vectors, if you prefer them to MathType’s built-in 
matrices. By pressing the Delete key with the insertion point at the beginning of a 
line, two lines may be joined together, undoing the action of the Return key. The 
lines in a pile may be aligned in various ways using the commands on the Format 
menu. See Chapter 8 for details. 
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Keyboard Shortcuts 


Almost all MathType operations can be executed directly from the keyboard by 
pressing a key while holding down the Command (38) key. For example, a 
fraction template can be inserted using $F, i.e. by typing an F while holding 
down the #6 key. Shortcuts of this sort are useful for advanced users, especially 
expert touch-typists who do not like to remove their hands from the keyboard. 
You are never forced to use shortcuts, because all MathType functions can be 
accessed without using them. The shortcut key combinations for menu commands 
are listed in the menus themselves. You can find out about other shortcuts by 
using the Help command. Also, all shortcuts are summarized in Chapter 12 of this 
manual for easy reference. 


In MathType, keyboard shortcuts that must be entered with the Shift key held 
down are described in one of two ways: either the Shift key is named explicitly, as 
in 8-Shift-M, or the shifted character itself is named, as in $6{. Whenever the 
shortcut can be described either way, the more mnemonic of the two is used. 


Customizing your Windows 


There are several ways of changing the appearance of a MathType window, so 
that it best suits your needs. The options you choose will depend on the size and 
Tepetitiveness of the equations you create, and on the size of your Macintosh’s 
screen. If you frequently make very large equations and you have a 9" screen, as 
on a Mac Plus or a Mac SE, then you may decide that you would like to enlarge 
the area that’s available for equation display and editing. You can do this by using 
the commands on the Math menu to turn off the display of the Symbol! Popups, 
the Template Popups, the Macro, Symbol, or Template Strips, or the Ruler. See 
Chapter 5 for further advice on this issue. 
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Chapter 4 
Tutorial Examples 


Before You Start 


This Chapter contains a few simple examples of the use of MathType. We provide 
step-by-step instructions for each example, so you should find it easy to work 
through them. Before you start, however, there are a few things to bear in mind. 


First, recall that you can find symbols and templates either in the Popup Palettes at 
the very top of the screen, or the Strip Palettes lower down. You have to pull 
down the Popup Palettes to find the items you need, but you can just click on the 
ones in the Strip Palettes. For the most part, the examples will require very 
common symbols and templates that we placed in the Strip Palettes for you before 
we shipped MathType. Remember that you can change the contents of these 
palettes at any time; Chapter 5 explains how. 


Also, you do not have to worry about making mistakes. If you type something 
wrong, or choose the wrong symbol from the Symbol Popups or the Symbol Stip, 
you can correct your mistake by pressing the Delete key, in the usual Macintosh 
fashion. Even the most horrendous foul-ups can be corrected by using the Undo 
command on MathType's Edit menu. 


The instructions below will often tell you that “your equation should now look 
like this”. In fact, the appearance of your equation will be determined by the fonts 
you are using, so you shouldn't take this statement too literally. The pictures in the 
examples below all show the Symbol font and Adobe's Times-Italic font, but you 
can use other fonts, if you want to, of course. Also, most of the pictures are bit- 
map images shown at 200% scale, so that they're easy to read. The equations that 
MathType actually produces are not bit-maps, so when you print them they'll be 
much less jagged than the ones you see here. 
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Arranging Your Windows 


To work through these examples, you should be Tunning MathType in conjunction 
with your word processor. You can run MathType as a desk accessory along with 
your word processor, or run both programs simultaneously under MultiFinder. 
Either way, you should have two windows on your screen simultaneously, one 
running MathType and the other one containing your word processing document. 
You should arrange these two windows so that a narrow sliver of each of them is 
visible even when the other one is in front. The recommended arrangement is 
shown below, in a somewhat exaggerated form: 


This is a junk document, to be used when working through the 
MathType tutoriel examples, They say to type a few lines of text, just to 
make things interesting. So I typed these few lines of text, but] can't say 
that it's made life all that much more interesting. How about some of that 
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With this arrangement, you can switch back and forth between MathType and 
your word processor just by clicking on the visible slivers of the windows. 
Beginners often make the mistake of closing the MathType window when they 
switch back to the word processor. You should not do this — leave your 
MathType window open so that you can just click on it when you need to create 
another equation. 
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After this brief preamble, we’re ready to proceed, so get your word processor and 
MathType running, arrange your windows, and we’ll start creating equations... 


Example 1: Fractions & Square Roots 


In our first example, we will create the equation 


yrye-nk 


To do this, just follow the steps listed below. 


Step 1 

Type a y followed immediately by an = sign. Do not try to type a space between 
the y and the =. MathType takes care of spacing automatically, so pressing the 
space bar has no effect. In this case, MathType inserts a “thick” space (one third 
of an em) between the y and the =. Also, notice that the y has been made italic, 
but the = sign has not. Mathematical variables are almost always printed in italics, 
so this is the default in MathType. You can change this default using the Change 
Typefaces command in MathType’s Preferences menu. See Chapters 6 and 8 for 


details. 


Step 2 

Now we need to enter a square root sign. To do this, click on ag A! icon in the 
Template Suip. The 4 template can also be found in the : i: | popup 
palette, but we’ve moved it into the Template Strip to make it it easier for you to - 
find. Your equation should now look like this: 








The characters in the equation are larger than you might expect. They’re actually 
12 point characters, but they appear larger because we’re viewing therm at 2x 
scale. You can use the options on the Math menu to change the viewing scale to 
lx or 4x. The blinking insertion point should be in the slot under the square root 
sign, indicating that whatever you enter next will appear there. 
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Step 3 

Next we enter a fraction template. To do this, go to the # i? | popup and 
choose the § template; it's the one on the right in the top row. This template 
produces reduced-size fractions, sometimes known as “case” fractions in the 
typesetting world. Be careful not to choose the s template — this would create a 
full-size fraction, which would be too big for this situation. Notice how MathType 
automatically expands the size of the square root sign to accommodate the 
fraction. Your equation should now look like this: 








The insertion point should be in the numerator (upper) slot of the fraction 
template. 


Step 4 
To enter the numerator of the fraction, just type a 3. 


Step § 

Now we need to move the insertion point down into the denominator slot of the 
fraction. You can do this either by pressing the Enter key or by clicking inside the 
denominator slot in your equation. 


Step 6 
Enter the denominator by typing 16. 


Step 7 
Press the Enter key again to move the insertion point out of the denominator of the 
fraction. It will arrive in the position shown below 
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Step 8 

Type the minus sign and the c. Remember you don't have to type the spaces. You 
can type the minus sign by just pressing the hyphen key on your keyboard. 
Hyphens and minus signs are quite different, but hyphens are very uncommon in 
mathematics so MathType generally replaces them by minus signs for you. 
MathType will lengthen the square root sign to enclose the new items, like this: 


ae ee 
¥ =A 6 


Step 9 

Next we need to attach the superscript (or exponent) to the c. To do this, click on 
the ¥ icon in the Template Strip. This will create a superscript slot next to the c, 
as shown below 





Step 10 
Type a 2, and then press Enter to move the insertion point out of the superscript 
slot, into the position shown below: 


Step 11 
Type the minus sign and the k. Remember, no spaces. Your equation is now 
complete, and it should look like this 


yoy -o 7k 
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Step 12 

Since this is the first equation you’ve ever made in MathType, you probably feel 
quite attached to it, and you’1] want to save it as a souvenir. We’re going to put it 
in your word processing document to save it for posterity. 


Step 13 

Select the entire equation. To do this, either choose the Select All command on 
the Math menu, or double-click somewhere near the = sign. Then choose Cut 
from the Edit menu to transfer the equation to the Clipboard. When you do this, 
notice that the Status Line in the lower left corner of the MathType window says 
something like “Baseline: 5pts”. This tells you that the baseline of the equation is 
five points up from its bottom edge. Remember this information — it will be 
useful in a few moments. 


Step 14 

Click on your word processing document to bring it to the front. If there’s no text 
in the document, type four or five lines of junk, just to make things interesting, 
and place the insertion point on an empty line after the text. 


Step 15 

Choose Paste from the Edit menu to place the equation in your document. From 
the point of view of your word processor, the equation is just a graphic, and you 
will be able to center it or resize it just like any other graphic. 


Step 16 

If you’re using one of the newer word processors (anything except MacWrite), 
you can place your equation in-line, in the middle of a sentence, rather than ona 
line by itself. To do this, just place the insertion point within the text and choose 
Paste again. The equation will probably end up sitting too high above the baseline, 
like this: ¥ = y w-c'-k . In this sort of situation, most word processors treat the 
equation (or any other graphic) as a character, so you can move it downwards by 
making it a subscript. In fact, from the message that we received in the Status 
Line, we know that we have to move it downwards a distance of five points. 
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The procedure for making your equation into.a subscript will be different in 
different word processors. If you’re using Microsoft Word, just click on the 
equation to select it, and choose the Character command from Word’s Format 
menu. Then click on the subscript button, type in the subscript distance, 5 pt, and 
click OK. Your equation will then sit correctly on the baseline of the surrounding 
text, like this: y= /2—c’—k. You can add subscripting commands to Word’s 
main Format menu to speed up this type of work. If you’re using WriteNow 2.0 or 
PageMaker 4.0, you’re in luck, because these programs will make the baseline 
adjustment for you automatically, using information sent to them by MathType. If 
you’re using some other word processor, consult your user manual to find out 
about subscripts. 


Step 17 

That completes the entire cycle of events, so now you can click on the MathType 
window to bring it to the front, ready to create another equation. This first 
example has been a bit long and tedious, because we explained everything in 
minute detail and also covered the step of Pasting the equation into your 
document. The next few examples will be much shorter. 


Example 2: About the Insertion Point 


In this example, we will create the formula 


= |Gsino 
YFVD 


This is a very simple formula, and is somewhat similar to the one used in 
Example 1, but it will allow us to explore the properties of the insertion point, and 
will also illustrate MathType’s function recognition capability. The steps involved 
in constructing the formula are as follows: 


Step 1 
Type in a y followed by an = sign, remembering not to use any spaces. 
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Step 2 

Construct the fraction by using the and # | templates and typing in the 
numerator and denominator, just as in Example 1. The = template is available in 
the Template Strip and in the : ii | popup. Be careful — it's not the same 
fraction template that we used in 1 Example 1. The formula should now look like 
this: 





y= a 
The insertion point is in the denominator of the fraction, to the right of the b. 
Step 3 
By repeatedly pressing the Enter key, you can make the insertion point cycle 
through all the slots in the formula. If you hold down the Option key while you do 
this, the insertion point will cycle through the slots in the reverse direction. Try 


this out to see how it works. Three of the positions that the insertion point will 
assume during the course of this cycling are shown below: 





a a 





b 
We have to decide which of these insertion point positions is the right one for 
adding the rest of the formula. The key is that the shape and size of the insertion 
point indicate which slot it is in. To be more precise, the horizontal leg of the 
insertion point runs along the base of the slot that it's in, and its vertical leg runs 
from the top to the bottom of the slot. The position on the left is clearly wrong — 
we don't want the sin & to go in the denominator of the fraction. In the position 


shown in the center, the insertion point is in the main slot under the square root 
sign, so if we type in sino the result will be the following formula: 
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This is not what we want either. The insertion point position shown on the far 
right is the correct one; the insertion point is outside the square root, which is 
where we want the sina to go. 


Step 4 

Keep pressing the Enter key until the insertion point arrives in the correct 
position, and then type in the letters s, 1, n. As you do this, watch what happens. 
When you initially type them, the s and the i will be italic, because MathType 
assumes that they are variables. However, as soon as you type the n, MathType 
recognizes that sin is an abbreviation for the sine function, and hence should be 
written in plain Roman (non-italic) style, in accordance with established 
typesetting conventions. 


Step 5 

Choose the a from the palette — it's the second one from the right in 
the row of Symbol Popups. Alternatively, if you happen to know that & is the 
Greek letter a, you could have typed €G, followed by an a. Notice that MathType : 
inserted a “thin” space (one sixth of an em) between the sin and the q, in 
accordance with the rules of mathematical typesetting. The formula is now 
complete. 


Step 6 

Get rid of the equation using Delete All, and try creating it again, this time at top 
speed. You can use keyboard shortcuts for everything, so you won't need to use 
the mouse at all. Typing 3#R will insert the i template, and $F will insert the ~ 
= template. If you forget these 38-key shortcuts, you can use the Help command 
to get assistance. 
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Example 3: Sums, Subscripts.& Superscripts 


In this example, we create the formula that is often used to calculate a statistical 
quantity known as variance. The formula is 


2 llJoye » 
Ox =—4 DX; —nX 
x n »3 é 
The formula illustrates the use of subscripts, superscripts, and summation 
templates. Integral and product templates behave much the same as summation 
templates, so what you learn in this example will be useful in a variety of other - 
situations. The steps required to create the formula are as follows: 


Step 1 

Enter a 6. One way to do this is to choose it from the palette. 
Alternatively, if you know that o is the Greek letter “‘s”, you can just type #G 
followed by ans. 


Step 2 

Next, we create slots for the subscript and superscript on the o by clicking on the 
¥_ icon in the Template Strip. Subscripts and superscripts are rather small. In 
order to better see what's happening, make sure you've checked Larger (2x) or 
Largest (4x) on the Math menu. 


Step 3 . 

The insertion point will be located in the newly created subscript slot. Type the 
subscript, X. The o may have a bite taken out of it when the X subscript is 
displayed. This is no cause for alarm — it will be repaired the next time the screen 
is redrawn. If you want to, you can force MathType to redraw the screen 
immediately by using the Redraw command on the Math menu, or by typing sD. 


Step 4 
Move the insertion point up into the superscript slot either by clicking in it or by 
pressing the Enter key. Then type the number 2 into the superscript slot. 
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Step 5 
By clicking, or by pressing the Enter key again, move the insertion point to the 


location shown below: 
2 
oe h 


This is easy to do by clicking. Just position the arrow pointer somewhere out to 
the right of the equation, as shown in the picture. Be careful not to place the 
pointer too close to the subscript or superscript slots, else the insertion point may 
jump into one of them when you click. 


Step 6 
Type in the = sign. Remember not to type any spaces. 


Step 7 
Insert a fraction template. For a little variety, try doing this by typing 3eF, rather 
than by clicking on the # icon. 


Step 8 
The insertion point will be located in the newly-created numerator slot, type the 
number | into this slot. 


Step 9. 

Move the insertion point down into the denominator slot either by clicking in it or 
by pressing the Enter key. Then type in the denominator, n, and press the Enter 
key again to move the insertion point out of the denominator slot. Your equation 
should now look like this: 
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Step 10 | 

Next we need to insert a pair of braces (curly brackets). You can do this either by 
clicking on the {i} icon in the Template Strip, or by using the 3¢{ keyboard 
shortcut. To use the 3{ shortcut, hold down the 3 and Shift keys while pressing 
the key that bears the [ and { characters. 


Step 11 


Click on the ye icon to enter a summation template inside the braces. Notice 
how the braces expand automatically. Your equation should now look like this: 





Step 12 
Type the letter X into the summand slot (the large slot on the right). 


Step 13 


Attach the required subscript and superscript to the X, using the KB. template, as in 
steps 2-4 above. 


Step 14 

Move the insertion point into the lower limit slot of the summation template by 
clicking inside the slot, and type i=1. As usual, do not try to put in any spaces. 
MathType will automatically reduce the size of the text, and will center it below 
the summation sign. In this case, MathType will not insert any spaces around the 
= Sign, Since it is in the limit of a summation. Again, this is a standard typesetting 
convention that you can over-ride if you want to. 


Step 15 


Click in the upper limit slot of the summation template, and type in the upper 
limit, n. 
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Step 16 
Move the insertion point into the position shown below: 


R 
2 1 2 
2 aa > %, 
| 


If the insertion point is in the upper limit slot of the summation template, pressing 
the Enter key will do the trick. In fact, as we saw in Example 2, if you keep 
pressing the Enter key, the insertion point will cycle through all the slots in the 
equation and will eventually reach the position shown, regardless of where it 
started out. If you want to move the insertion point by clicking, click somewhere 
near the point indicated by the arrow pointer in the picture. 


Step 17 
Type in —nX. 


Step 18 
Place a bar over the X by clicking on the ¥ icon in the Symbol Drawer. 


Step 19 

Enter the exponent denoting “squared” by using the ¥ template. It works just the 
same way as the # template that we used earlier. The equation is now complete 
(well, maybe it is — see the next step below). 


Step 20 

We hope you're happy with the way MathType formats your equation, but if 
you're not we've provided a way for you to make some fine adjustments of your 
own. You can select any item or group of items, in the usual way, and nudge them 
either horizontally or vertically in steps of one pixel (screen dot). If you view your 
equation at 4x scale, you can make adjustments as small as a quarter of a point in 
this way. 
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The keyboard shortcuts for the Nudge commands are as follows: 


25 nudges the selected items to the left by one pixel 
#86 nudges the selected items upwards by one pixel 
387 nudges the selected items downwards by one pixel 
368 nudges the selected items to the night by one pixel 


If your keyboard has arrow keys, you can nudge by pressing the appropriate arrow 
key while holding down the Command (#) key. You might want to try moving a 
subscript or a superscript, or moving the limits of the summation. You can even 
move the bar over the X; remember that you have to hold down the Option key in 
order to be able to select it, though. Nudge commands should only be used for 
fine adjustments — if you move things too far, then MathType may not be able to 
update the screen correctly, and you’ll have to use the Redraw command (36D) to 
clean up. 


Step 21 

Select the entire equation, Cut it to the Clipboard, and then Paste it into your word 
processing document — we’re going to need it again in Example 4. One of the 
quickest ways to select the equation is to double-click somewhere near the equals 
sign. 


Example 4: Editing Old Equations 


In this example, we illustrate some of the editing facilities provided in MathType, 
and also the ability to transfer equations from word processing documents back 
into MathType (assuming of course that they were originally created in 
MathType). You will often need an equation that is a slight variation of one that 
you have made in the past. Instead of creating the new one from scratch, you can 
bring a copy of the old one back into MathType and modify it as needed. In this 
way, all your old documents serve as sources of material for new documents. You 
can store commonly-used equations (or fragments of equations) in special word 
processing documents, in the Scrapbook, or as Macro expressions within 
MathType itself. 


ee | 


‘ae 


my 6 


t 


Fey FY 


TGIF TATE LALLA 





Chapter 4: Tutorial Examples 


pte 





Bi Any 





The steps required are as follows: 


Step 1 
Copy the equation created in Example 3 back into the Clipboard from your word 
processing document. 


Step 2 
Use the Paste command on the MathType Edit menu to transfer the equation from 
the Clipboard back into MathType. 


Step 3 

Select the term on the left-hand side of the equation by dragging the arrow pointer 
across it while holding down the mouse button. The selected items will be 
highlighted by black-white reversal, in the usual Macintosh manner. It should 
look like this 


= Lx? - nk 
t=] 


Step 4 . 
Delete the selected items by using the Cut command on the Edit menu, or by 
pressing the Delete (Backspace) key. 


Step 5 

The insertion point is in the right place, immediately to the left of the = sign, so 
you can now enter the new left-hand side. Type in the letter s, and attach a 
subscript to it by using the ¥. template, in the usual way. 
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Step 6 

Next, we're going to enclose the right-hand side in a square root sign. We're going 
to “wrap” a Vf template around the existing terms — previously we have always 
inserted templates first, and then filled in their slots afterwards. Select the entire 
right-hand side of the equation, watching the highlighting carefully to see that 
your selection is correct. It should look like this 





Now hold down the 38 key and click on the J? icon in the Template Strip. The 
A template will be inserted into your equation, and the selected items will be 
placed in its slot. If you make a mistake, and you just click on the Vf! icon, 
without holding down the # key, then the AT template will simply replace the 
selected items, according to Macintosh convention, and this is certainly not what 
we want. Fortunately, this mistake is easily corrected by using the Undo Template 
command on the Edit menu. 


Step 7 

Finally, we have to change the m in the denominator of the fraction to n— 1. 
Position the insertion point in the denominator slot, to the night of the n, by 
clicking near the point indicated by the arrow pointer in the picture below: 





Then, simply type in a minus sign followed by a 1 to change the denominator, and 
our equation is complete. ; 
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Step 8 

You might be wondering how you would do the reverse of the operation we 
performed in step 6 — suppose you had an expression enclosed in a square root 
sign (or some other template) and you wanted to remove the square root sign but 
keep the expression. To do this, you first select the expression, and choose Cut to 
transfer it to the Clipboard. Next, select the (now empty) square root sign, and 
press Delete to remove it. Finally, choose Paste to bring the expression back from 
the Clipboard. 


Example 5: Spacing and Alignment 


In our next example, we introduce some of MathType's facilities for controlling 
spacing and alignment in equations. We are going to create the following pair of 
equations 


[a(x)de < limsupe,(a) 
[ia(xb(x) ax s limsupy, (4,5) 


Note that these equations are arranged so that their < signs are vertically aligned, 
and they both contain a “lim sup” construction of a type that we have not used 
before. You can create these equations as follows: 


Step 1- 

Insert a definite integral template by clicking on the JE icon or by typing $I, type 

in the integrand (the large slot), and fill in the 0 and 1 as the limits of integration 

(the two small slots). You probably won't want the parentheses in the integrand to 

be of the “expanding” variety, so you can just type them from the keyboard, rather 
than using the (f!) template. Your equation should now look like this: 


1 


| a(x)ax 


0 
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Step 2 =: 

To improve the appearance of our equation, we should insert a thin space (one 

sixth of an em) in between the a(x) and the dx in the integrand. MathType can case 

not do this automatically, so we provide you with a convenient way of manually - 

entering a space of the correct size. The popup provides a set of five 

icons representing commonly-used spaces, as follows: a 

Icon Shortcut Type of Space _ 

ap 360 Zero space aa 
ab 88-Option-Space One-point space 
ab #-Space Thin space (one sixth of an em) é 


ab 38 -Shift-Space Thick space (one third of an em) — 
ab None Em space (quad) 


Place the insertion point between the “)” and the “d” by clicking there, and us 
insert a thin space either by choosing the ab icon or by typing 38-Space. 


Step 3 


Move the insertion point out of the integrand slot, into the position shown below. 


be ax 


0 


Step 4 
Click on the $ sign in the Symbol Smp _ 


Step 5 . 

Now we want to build the “lim sup” structure. We begin by clicking on the # icon 
in the Template Strip. This icon represents an underscript template: any characters 
entered in the upper slot will be full size, and those in the lower slot will be 
reduced to “subscript” size. 
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Step 6 

The insertion point is positioned in the upper slot, so you can type in “limsup”. 
MathType will use your “Function” typeface (probably a plain roman style) for 
these characters, and will insert a thin space between the “lim” and the “sup”. 


Step 7 

Move the insertion point down into the lower slot by clicking in it or by pressing 
the Enter key, and enter n-vee. The — and oo symbols are very common in 
mathematics, so we place them in the Symbol Strip when we ship MathType, to 
make them easy to access. They’re also available in the Symbol Popups, of 
course. Following typesetting conventions (as always), MathType will not put any 
spaces around the — symbol, since it is in a “subscript”, but you can insert some, 


if you want to. 


Step 8 

Press Enter to move the insertion point out of the lower slot, and type in the rest 
of this first equation. The speedy way to do this is to just type 8G f 3L n Enter 
( a ). If you like the %G shortcut, you may be interested to know that there are a 
few other ones that work in a similar fashion. If you type s8U, for example, then 
the next character will be assigned the “User 1” typeface that you have defined in 
the Change Typefaces function. In this way, you can access any character in any 
font with just two keystrokes, even if it’s not present in the Symbol palettes. 


Step 9 

Press the Return key. This will create a new line directly beneath the first 
equation, so now you have a “pile” consisting of two lines. It should look like 
this: 


1 
a(x) dx $ limsup0,(@) 
0 ao 
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Step 10 | es 
To save time, we're going to create the second equation by modifying a copy of be 
the first one. Select the entire first equation by double-clicking somewhere near its i 
< sign, Copy it to the Clipboard, and then Paste it into the big new empty slot. 

You should now have two identical copies of the first equation, one directly : 
beneath the other. Now just edit the lower copy to produce the second equation. _ 
To change the > to a y, just select the @ and type 3G followed by ay. ie 
Step 11 ie 


Finally, we're going to experiment with some different ways of aligning the two © 
equations. You can center or right-justify them by using the Align Center and 
Align Right commands on the Format menu. Give this a try, just to see how it 
looks. 


Step 12 

In fact, you will probably want to align these two equations so that their < signs 
are directly above one another. To do this, we choose the Align at = command 
from the Format menu. It will work even though we have € signs rather than = 
signs. You can align the equations in other ways by using alignment symbols. You 
simply insert an alignment symbol in each equation at the two points that you'd 
like to have aligned. Placing an alignment symbol to the right of each of the two $ 
signs would give the same results as using the Align at = command, for instance. 
The alignment symbol is represented by the 4 icon in the Symbol palettes — it's 


located in the popup. 


Step 13 

You may also want to adjust the line spacing, i.e. the amount of vertical space 

between the two equations. You can do this by placing the insertion point in the = 
second equation and choosing the Line Spacing command from the Format menu. 

When you've arranged them to your liking, the equations are complete. 
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Example 6: A Simple Matrix 


In our next example, we illustrate MathType's powerful capabilities for laying out 
matrices. We will construct the following matrix equation: 
A-G, ar 
p(r) = det(AI- A) = 
i Bo, 


—d,, 


The matrix is a fairty simple one, and we'll be able to create it very easily by using 
a matrix template. If you need more flexible formatting capabilities for matrices 
and tabular layouts, you should use tabs, as illustrated in Example 7. 


Step 1 

Type the first few terms of the equation, up to the second equals sign. MathType 
will recognize that “det” is an abbreviation for the determinant function, and will 
automatically set it in plain roman type, so you don't have to fiddle with it. The 
quick way to geta A is to type #G followed by a letter 1. Also, note that the I and 
the A represent matrices, so we have assigned them the Vector typeface, which 
causes them to appear in bold type. The 3¢B shortcut will assign the Matnx 
typeface to the next character, so you can type 2B followed by Shift-I to get the I, 
and 3€B followed by Shift-A for the A. Alternatively, you can just type all the 
characters first, and then select them and change their typefaces using the options 
on the Typeface menu. Either way, your equation should end up looking like this: 


pth) = det(AI- A) 






Step 2 
Type the second = sign and insert a vertical bar template by choosing the || icon. 
It's located in the | (2) [£] ) popup. 


we ee tet ROOT 
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Step 3 . 
Insert a 2x2 matrix template inside the vertical bars by choosing the 93 icon from 
popup. Your equation should now look like this: 





geeey Pitt 
H or? 
2 


s 3 
Sad Sones 


p(A) = det(AI- A) = 


wane on” 


Saand 


Step 4 
The insertion point will be in the top left slot of the 2x2 matrix, so you can just 
enter the expression A ~a,, there. 


Step § 

We're feeling lazy, so we're going to create the other entries in the matrix by 
cutting and pasting. Select the 4 —a,, by double-clicking on it, Copy it to the 
Clipboard, and Paste it into the other three slots in the matrix. The result should be 
as shown below; it's not right, of course, but we're going to fix it up in a few 


moments. 
rK se 11 r ms 1 


p(h) = det(AI- A) =I 


N-ahy N- ay 
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Step 6 

Next, we're going to put a little extra space between the vertical bars and the 
elements of the matrix. This is purely a matter of taste, so you can skip this part if 
you'd prefer to keep your matrix looking the way it does at present. Before we 
enter the spaces, we need to position the insertion point so that it's inside the 
vertical bars but to the left of and outside the matrix. You can do this by clicking 
somewhere near the position indicated by the arrow pointer in the picture above. 
Then just enter one or two thin spaces by typing 38-Space. Do the same on the 
right-hand side of the matrix. If you choose the Show Invisibles option from the 
Math menu, you'll be able to see your spaces. They should look like this: 


hea, h-ay 
p(d) = det(AI - A) =|. : 


K- ay K-ay 


Step 7 

After the brief digression in Step 6, it's now time to correct the entries in our 
matrix. First, delete the 4 from the upper right slot. The quickest way to do this is 
to place the insertion point to the right of it and press Delete (or Backspace). Do 
the same with the in the lower left slot. Notice that MathType removes the 
spaces after the minus signs to reflect the fact that they are now unary operators 
(rather than binary operators). 
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Step 8 

Change all the subscripts in the matrix to their correct values. The “11” in the 
upper left slot is correct already, but we should have “12” in the upper right slot, 
“2.1” in the lower left, and “22” in the lower right. You can double-click on the 
existing subscripts to select them, and then type the correct values over them, just 
as you would in a word processor. Your equation should now look like this: 


A- jy, ah 
p(A) = det(AI- A) = 


3 A- 22 


Step 9 

The equation is now essentially complete, although there are a few more 
formatting options that you may want to try out. First, you might want to shift the 
entire matrix down so that its top row is aligned with the rest of the equation. To 
do this, place the insertion point anywhere in the matrix and choose Align at Top 
from the Format menu. Also, it might be nice to right justify the entries in each 
column. To do this, place the insertion point somewhere in the matrix, choose the 
Change Matrix command from the Format menu, and click on the button labelled 
“Right” in the dialog. 


Finally, if you object to the fact that MathType removed the spaces after the unary 
minus signs, you can put them back in again, though this would mean deviating 
from standard typesetting conventions. They should be thick spaces (one third of 
an em). The thick space is the middle one in the second row of the 
popup. If you prefer to use the keyboard, you can insert a thick space by typing 
38-Shift-Space. Alternatively, since a thick space is the same width as two thin 
spaces, you can get the same results by typing 38-Space twice. 
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If you elected to make all of the modifications suggested in this step, your 
equation should have ended up looking something like this: 


pr) = det(Al =. A) = = 1 — Ay 


— 4 N- 45%) 


Example 7: Tabs 
In this last example, we show you how to use MathType's system of Tabs to 
obtain added flexibility in the way you format equations. We're going to create the 
equation: 

z= +9.76x when nis even 


(x) = 
14.3x when 7 is odd 


and then format it several different ways. We proceed as follows: 


Step 1 
Create the expression on the left-hand side. As you know by now, you can choose 
the %_ template or type 38L to attach the subscript to the c. 


Step 2 
Insert the expanding left brace by choosing the {1} template from the 
popup. You should now have the following 





Step 3 
Enter the expression in the upper line, up to and including the x, and then press the 
Tab key. , 
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Step 4 

Choose the Text typeface from the Typeface menu and type in “when n is even”. 
While you're using the Text typeface, the Space Bar is active and you have to type 
spaces, as you would in a word processor. Choose Show Invisibles from the Math 
menu so that you can see your tab character, which is displayed as a small 
diamond. The equation should look like this: 


C(x) = it 9.7 0X» when n is even 


Step 5 

Press Return to start a new line undemeath the first one, and type in its contents. 
You should switch back to the Math typeface to enter the 14.3x, and switch back 
to Text again to type “when n is odd”. Insert a tab after the x, as in the first line. 
This should give you 


ie : +9 76x when n is even 


14.3x% when n 1s odd 


Step 7 

Select the n in the first line and choose Math from the Typeface menu. This tells 
MathType that the n is a mathematical quantity, and hence should be italic. Do the 
same to the n in the second line. 
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Step 8 

Use the command on the Math menu to display the ruler, if it's not already 
displayed. Place the insertion point somewhere within one of the two lines on the 
right-hand side of the equation, click on the |t] tab well, and then click on the 
ruler at around the 1? inch mark to set a left tab marker. This should align your 
equation as shown below: | | 





1 
shes rs +9.76xe whenz is even 


14.3x. when 7 1s odd 


If this is how we want the equation formatted, then our work is finished. However, : 
there are several other options that are worth exploring. 


Step 9 
Type a tab character at the start of each of the two lines. 


Step 10 

For our first formatting exercise, we're going to align the two x's. To do this, click 
on the [3] tab well, and then click on the ruler at around the 17 inch mark to set a 
right tab marker. This should produce the following results: 


SR AE + 





1 
itden 7s +9.76x. when 7 is even 


14.3x- when 7 is odd 
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You can now change the formatting easily by just dragging the tab markers 
around on the ruler. | 


Step 11 

Finally, we're going to align the two decimal points. To prepare for this, first 
remove the right tab by dragging it downwards away from the ruler and then 
releasing the mouse button. Next, click on the {7.] tab well, and then click on the 
Tuler at around the one inch mark to set a decimal tab marker. Your equation 
should end up looking like this: 


Leet t. 
rey an ee earn Le eel a 


2 +9.76x. when is even 





C(x) = 
« 14.3x% whenaz is odd 


This concludes the last of our examples. We certainly haven't covered everything 
that MathType can do, but if all went well then you've grasped the basic principles 
and you're ready to start doing some real work. You don't really need to read the 
rest of the manual meticulously, but you should probably skim quickly through 
chapters 5, 6, and 7. After that, just read any sections that seem particularly 
relevant to the kind of work that you do, or use the manual as a reference when 
you're unsure about something. The index is very complete, so it should be quite 
easy for you to find the information you need. If you get stuck, please give us a 
call at the phone number listed at the front of the manual. 
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Chapter 5 
Working with Palettes 


Introduction 


When you first start up MathType, you'll see the various palettes that we 
introduced you to in Chapter 3. You usually won't need all of these at once, and 
there are some of them that you may need only rarely. Reading this chapter will 
help you understand the roles of the palettes, so that you can decide which 
combination you want to set up and work with. The Math menu provides 
commands for hiding and showing each of them, so you can change your setup at 
any time. 


Deciding How Much Space You Need 


If you have a large screen, as on a Mac II, you may want to leave the ruler and all 
the palettes visible all of the time. However, if you have the original 9" screen, as 
on a Mac Plus or a Mac SE, you may decide you'd like to hide some of the 
palettes and make more space available for creating equations. The amount of 
space you need depends on the complexity of your equations and also the scale at 
which you choose to display them — even a simple equation occupies a lot of 
space if you display it at 4x scale. We recommend 2x display for most work, with 
occasional use of 4x for fine detail and 1x for an overall view of how the equation 
will actually look in a document. Use the three commands on the Math menu to 
change the display scale of your equations. 
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Of course, the amount of space available for creating equations depends heavily 
on the size and shape of your MathType window. We recommend that you 
arrange your windows as shown below. 


Junk Document 


This is a junk document, to be used when working through the 

MathType tutorial examples. They say to type a few lines of text, just to 
make things interesting, So ] typed these few lines of text, but I can't say 
that it's apade te all thet much more interesting. How about some of that 


ips eat te See — Jace] a = a e]ane, 
oto Fee fea Ea)[fe Jee =) Y Jee Be) 


at ee oe 
iu 


Se a eee 





With this arrangement, you have quick and easy access to both MathType and 
your word-processing document. A narrow sliver of each window is visible even 
when the other one is in front, and you can switch back and forth just by clicking 


on them. 


It’s always a good idea to make your MathType windows as wide as possible, 
since most equations are much wider than they are tall. This is why MathType’s 
palettes are located across the top of the window, where they do not detract from 
its width, rather than down the left-hand side, as in most programs. 


nt 7 


my 
+ 


. 


) 


‘ 


Fl 


a 


PT] 


Cl 


\ 
' 


cd ofa 


f 


fs 


ia 


[] 


Bee, 


| 
a 


o 


t J 


Chapter 5: Palettes 


The Symbol Strip Versus Symbo! Popups 


The Symbol Strip serves as a convenient holding area for the symbols that you use 
frequently. These symbols can come from the Symbol Popups or they may be 
characters from any Macintosh fonts. Placing a symbol in the Symbol Strip makes 
it easier to locate, and you can insert it into equations more quickly. If this feature 
is not important to you, just hide the Symbol Strip and choose symbols from the 
popup palettes as you need them. 


Changing the Symbol Strip 

To change the contents of the Symbol Strip, choose the Open Symbol Strip 
command from the File menu. A special window entitled “Symbol Strip” will 
appear on top of your original window, and the current contents of your Symbol 
Strip will be displayed in this window, allowing you to edit them in the usual way. 
For example, you can delete or rearrange the symbols using Cut and Paste 
operations, and you can add new ones by typing or by choosing them from the 
Symbol Popups. When you close the special editing window, and choose the Save 
option, the changes you made will be reflected in the Symbol Strip of every 
MathType window. 


Adding New Symbols to MathType 

Many people have developed or acquired Macintosh fonts containing special 
symbols that they need in their work. These might be general-purpose fonts such 
as Zapf Chancery or Coventry Script, that are useful for writing calligraphic 
(script or “curly”) characters, or special fonts like Princeton that contain unusual 
technical symbols. If you select these fonts using the Change Typefaces function 
on the Preferences menu, as explained in Chapter 6, then MathType will allow 
you to use their characters in your equations. If you define the User 1 typeface to 
be the Zapf Chancery font, for example, then you can produce a script £ by 
typing 3U followed by Shift-L. If you open the Symbol Strip for editing, and you 
insert the L into the string of symbols in this way, then it will appear in the 
Symbol Strip after you close the editing window, making it easier to access for 
use in your equations. See Appendix A for the names and addresses of some 
companies who supply fonts. 
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Deciding Which Symbols to Place in the Symbol Strip 

Some symbols are used so frequently that you may not need to place them in the 
Symbol Stmp. You probably will have memorized the mnemonic keyboard 
shortcuts for inserting these symbols, and presumably you'll use these shortcuts 
most of the time, so there's not much to be gained by placing the symbols in the 
strip. Greek characters fall into this category, for example — once you've learned 
that you can insert a B by typing 3G followed by b, and so on, you may not want 
to keep the B in the Symbol Strip any more. 


On the other hand, if you use a symbol frequently, but it doesn't have a convenient 
mnemonic shortcut that's easy for you to remember, place it in the Symbol Strip, 
so that you can insert it into an equation just by clicking on it. If possible, place it 
in one of the first ten positions in the strip, so that you can also insert it easily 
from the keyboard. If you type %S followed by a single-digit number (say n), then 
MathType will insert the n‘4 symbol from the Symbol Strip into your equation. 
Typing a zero will insert the tenth symbol. There is also a more general scheme of 
keyboard shortcuts that allows you to insert any symbol from the Symbol Popups, 
but we defer its description to Chapter 12. 


If you're like most people, you'll find that there are only a couple of dozen 
different symbols that you use with any frequency. If you place all of these in the 
Symbol Strip, then you can keep the Symbol Popups hidden most of the time, 
since you'll hardly ever need them. Then, on the rare occasions when you need 
access to the Symbol Popups, you can bring them back by typing 3€-Option-S or 
by choosing the command on the Math menu. 


mer ee ie ee eg mee. -- 
Cana as 7 - . - - z 


ee eee a Pa, “ 
4 > . : a 


3 


5 


T 
tis 


] 
eae 


SS eae a 


Biss 2s 


| 


. 


4 


Chapter 5: Palettes 
el 


The Template Strip Versus Template Popups 


All the templates that MathType provides are located in the Template Popups. The 
Template Strip does not furnish you with any new and different templates, it 
simply serves as a convenient holding area for for the ones that you use 
frequently. Placing a template in the Template Strip makes it easier to locate, and 
allows you to insert it into an equation more quickly. If this feature is not 
important to you, just hide the Template Strip and choose templates from the 
popup palettes as you need them. For the most part, the strategies and techniques 
used to handle templates are analogous to the ones described above for symbols. 


Changing the Template Strip 

You change the contents of the Template Strip in much the same way that you 
change the Symbol Strip. First, you must open it for editing, by choosing the Open 
Template Strip command from the File menu. A special window entitled 
“Template Strip” will appear on top of your original window, and the current 
contents of your Template Strip will be displayed in this window, allowing you to 
edit them in the usual way. For example, you can delete or rearrange the templates 
using Cut and Paste operations, and you can add new ones by choosing them from 
the Template Popups. When you close the special editing window, the changes 
you made will be reflected in the Template Strip of every MathType window. In 
the Strip and the Popups, the slots in MathType's templates are always empty, so 
any symbols or characters that you insert into the string of templates in the editing 
window will be ignored when you close it. However, you still might want to insert 
characters in some of the slots while you're editing, since this sometimes makes 
the string of templates easier to understand. This is especially true of the subscnpt 
and superscript templates — they look a little odd when they're not attached to a 
character. 
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Deciding Which Templates to Place in the Template Strip _ 

There are about half a dozen templates that are used so frequently that you may 
not need to place them in the Template Strip. You probably will have memorized 
the mnemonic keyboard shortcuts for inserting these templates, and presumably 
you'll use these shortcuts most of the time, so there's not much to be gained by 
placing these templates in the strip. Fractions, subscripts, and superscripts fall into 
this category, for example — most people quickly learn the shortcuts sF, 38L, 

and 3€H. 


On the other hand, if you use a template frequently, but it doesn't have a 
convenient mnemonic shortcut that's easy for you to remember, place it in the 
Template Strip, so that you can insert it into an equation just by clicking on it. If 
possible, place it in one of the first ten positions in the strip, so that you can also 
insert it easily from the keyboard. If you type 3¢T followed by a single-digit 
number (say 7), then MathType will insert the n template from the Template 
Strip into your equation. Typing a zero will insert the tenth template. There is also 
a more general scheme of keyboard shortcuts that allows you to insert any 
template from the Template Popups, but we defer its description to Chapter 12. 


If you're like most people, you'll find that there are only a dozen or so different 
templates that you use with any frequency. If you place all of these in the 
Template Strip, then you'll hardly ever need the Template Popups, so you can 
keep them hidden most of the time. Then, on the rare occasions when you need 
access to the Template Popups, you can bring them back by typing 3¢-Option-T or 
by choosing the command on the Math menu. 
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Macro Expressions and Alternatives 


If there is some fairly small expression that you use repeatedly in your work, you 
should place it in the Macro Strip so that you can insert it into your equations 
simply by clicking on it. If possible, place it in one of the first ten positions in the 
strip, so that you can also insert it easily from the keyboard. Commonly-used 
terms such as . es 


im e-4a > 


ao inl 


are excellent candidates for inclusion in the Macro strip, so we have provided 
them for you as a “starter set”. 


If your equations do not involve many repetitive elements, or you decide to handle 
them using one of the alternative techniques described below, then you can hide 
the Macro Strip by using the command on the Math menu. This will give you 
more space for creating equations. 


Changing the Macro Strip 

To change an expression in the Macro Strip, you must first open it for editing, 
either by double-clicking on it or by choosing the Open Macro command from the 
File menu. A dialog will ask you which expression you wish to change. The 
expression you choose will be displayed in a new window, allowing you to edit it 
in the usual way, just like any other MathType equation. When you close the 
special editing window, the changes you made will be reflected in the Macro Strip 
of every MathType window. 


If you place a large expression in MathType’s Macro strip, it will be scaled down 
so that it will fit in the cell, and it may become illegible, although you will 
probably still be able to tell what it is. You can improve readability by using plain 
Roman (rather than italic) typefaces when you create a large expression that you're 
going to place in the strip. If a Macro expression is completely illegible, you can 
always double-click on it to open it and find out what it is. 
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Alternatives to Macro Expressions 

Note that there are other ways to store and re-use common expressions. In some 
cases, you will be able to use Cut and Paste to replicate common terms, rather 
than re-typing them. Also, you can store fragments of equations in the Scrapbook, 
in MathType files, or in special word-processing documents. The SmartScrap desk 
accessory is an enhanced version of the standard Scrapbook that is especially 
useful for storing equations, since it has a “table of contents” feature that makes it 
easy to locate the ones you're looking for. For storing large expressions that you 
don't need to access with great speed or frequency, SmartScrap is a good solution. 
Another option is to use a macro utility such as MacroMaker or Tempo to record 
and replay sequences of actions that create commonly-used expressions. Most 
macro utilities work more reliably if you record keystrokes, rather than mouse 
clicks, which is one reason that MathType provides such a vast assortment of 
keyboard shortcuts. See Appendix A for more information about the vendors of 
SmartScrap, MacroMaker, and Tempo. 


Keyboard Shortcuts 

The Macro strip is most useful when you have fairly small expressions that you 
want to access very quickly or with great frequency. You can use keyboard 
shortcuts to insert expressions from the strip, which saves you even more time. If. 
you type 38M followed by a single-digit number (say 7), then MathType will 
insert the n‘h expression from the Macro Strip into your equation. Typing a zero 
will insert the tenth one. There is also a more general scheme of keyboard 
shortcuts that allows you to insert any of the 32 available Macro expressions, even 
ones that are not visible on your screen, but we defer its description to Chapter 12. 
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Chapter 6 
Typefaces & Typesizes 


Introduction 


This Chapter describes how MathType assigns fonts, styles, and sizes to 
characters in equations. We describe MathType's system of typefaces and 
typesizes, along with details on controlling the font, style, and size assignment 
process. 


Typefaces 


Each character in a MathType equation is either directly assigned a specific font 
and style, or is assigned one of eleven “typefaces”. MathType's typefaces are 
somewhat analogous to style sheets in word processing and page layout programs. 
Each one is defined as a combination of a Macintosh font and styles (e.g. 
Times/bold/italic or Symbol/bold). Typefaces save you from having to worry 
about fonts and styles separately, and hence speed up your work and help you 
maintain consistency in your equations. Also, by changing the definition of a 
Typeface, you can quickly change the appearance of all the characters that use it. 
The eleven typefaces available in MathType are Math, Text, Function, Variable, 
Lower-case Greek, Upper-case Greek, Symbol, Vector, Number, User!, and 
User2. 
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You set up the definitions of these typefaces (except for the Math Typeface) using 
the Change Typefaces command on the Preferences menu. At any given moment 
in time there is always either a current typeface or a current combination of font 
and style, as indicated in the Status Line and by check marks in the Typeface, 
Font, and Style menus. The current typeface or the current font/style combination 
are assigned to any new characters that you type. You can also assign a typeface 
or an explicit font/style combination to previously-typed characters by selecting 
them and then choosing the desired options from the Typeface menu. 


In addition, MathType will often assign certain typefaces to certain kinds of 
characters automatically, based on its knowledge of mathematics and typesetting 
conventions. This intelligent assignment of typefaces is a unique feature of 
MathType which significantly increases your productivity and reduces 
typographical errors. 


Conventional Typeface Definitions 


You can define MathType's typefaces however you want, but the paragraphs 
below describe their conventional uses and definitions. The descriptions assume 
that you are using MathType in the usual manner — you are creating equations 
and then pasting them into a document. The main body of the text in your 
document will use some font which we refer to as your “primary”’ font. 


Math 

The Math typeface is a little complicated, so we'll describe it later, after you 
understand all the other typefaces. It is discussed below in the section entitled 
Function Recognition. 
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Text 

You should use the Text typeface when you want to enter words rather than 
mathematical formulas. You will normally define your Text typeface to be the 
same font as your primary font, with the same character style (usually plain 
roman). When the current typeface is Text, MathType behaves somewhat like an 
ordinary word processor. However, we do not recommend using MathType to 
write large amounts of text; the Text typeface is provided only to make it easier 
for you to occasionally type a few words that might occur in the middle of an 
equation. Unfortunately, Mac Write will not allow you to place an equation (or any 
other graphic) within a line of text, so you may have to type the entire line in 
MathType and then paste it into your MacWnite document. 


Function 

The Function typeface is meant to be used for strings of characters that are 
abbreviations for the names of standard mathematical functions (e.g. sin, log). 
You will normally define your Function typeface to be the same font as your 
primary font, with the same stylistic modifications (probably none). 


Variable 

The Variable typeface is used for alphabetic characters representing ordinary 
mathematical variables and constants in your equations. You will normally define 
your Variable typeface to be the same font as your primary font, but with italic 
style. If you find it difficult to read italic characters on your screen, you can define 
the Variable typeface with a plain roman character style while you're creating an 
equation, and then redefine it as italic when you're finished. 


Lower-Case Greek 
The Lower-Case Greek typeface is used for lower-case Greek characters, of 
course. It is usually defined to be the Symbol font with italic style. 


Upper-Case Greek 

As you might expect, the Upper-Case Greek typeface is used for upper-case Greek 
characters. It is usually defined to be the Symbol font, but its style is a matter of 
personal taste — some people like to have their upper-case Greek characters 
italicized, and some people don't. | 
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Symbol | 

The Symbol typeface is used for many mathematical operators, such as + and =, 
for summation and integral signs, and for other special characters. In order for 
MathType to work correctly, the Symbol typeface must be defined to be the 
Symbol font or some other font that’s very similar to it. 


Vector 

The Vector typeface is used for characters representing vector or matrix 
quantities. It is usually defined to be the same font as the Variable typeface, but is 
given a bold style. Some people like to use sans-serif fonts, such as Helvetica, to 
denote vector or matrix quantities. 


Number 

Not too surprisingly, the Number typeface is used for numbers, i.e. any of the ten 
digits 0,1,2,3,...,9. It is usually defined to be the same font as the Variable 
typeface, but is given a plain roman style. If you are making tables with columns 
of numbers, you should define your number typeface to be a font in which all the 
number characters are the same width, so that your columns line up properly. 
Most Macintosh fonts have this property, even the proportional-width ones such 
as Times, but a few do not. 


User 1 and 2 
The User 1 and 2 typefaces are provided so that you may set up your own font and 
style combinations and can assign them to characters quickly and consistently. 
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Automatic Typeface Assignments 


As we mentioned above, MathType will often assign certain typefaces to certain 
kinds of characters automatically, based on its knowledge of mathematics and 
typesetting conventions. There are two mechanisms that cause this to happen: 
function recognition and character substitution. 


Function Recognition 

Most of the time that you're using MathType, your current typeface should be 
Math, so most of the ordinary alphabetic characters in your equations will be 
assigned the Math Typeface. Unlike other typefaces, the Math typeface is not 
defined in terms of a font and a style, so it is not immediately obvious how these 
characters will be displayed. In fact, what happens is that MathType applies a 
function recognition algorithm to all characters that have the Math typeface, 
looking for sequences that denote the names of standard mathematical functions, 
such as sin, log or exp. Character sequences that are recognized as function names 
derive their font and style from the Function typeface, and all other alphabetic 
characters inherit their font and style from the Variable typeface. Under normal 
circumstances (with conventional definitions for the Function and Vanable 
typefaces), this simply means that all the alphabetic characters you type will be 
italic, except for function names, which will automatically be changed to plain 
roman type. 


In addition, MathType will automatically insert thin spaces around function 
names. So, for example, if you simply type the ten characters “h(x)+ksinx”, 
MathType will italicize the h, k, and x, but not the sin or the parentheses or the + 
sign, and it will insert thick spaces around the + sign and thin spaces around the 
sin function, giving 


h(x) + ksinx 


These function recognition and automatic spacing facilities can save you a 
considerable amount of time and help you avoid troublesome typographical errors 
that can be very difficult to detect during proof-reading. 
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The function names that MathType recognizes are 


sin cos tan sec csc cot 


arcsin arccos arctan 


sinh cosh tanh coth 

exp In log 

min max inf sup glb lub 
lim hom ker dim 

arg deg det mod. gcd int 
Im Re Pr var COV 


This list of function names is stored in a resource, so you may change it if you 
know how to use a resource editor such as Resedit. Contact Design Science if you 
would like to try doing this. Alternatively, you can select an individual sequence 
of characters and explicitly change their typeface from Function to Variable or 
vice-versa. 


Character Substitution 

If your current typeface is Math, Variable, Function, Vector, or Greek, then 
MathType will sometimes substitute different characters in place of the ones you 
type on your keyboard. One important example of this is the fact that MathType 
will insert a minus sign (taken from your Symbol typeface) whenever you type a 
hyphen. Minus signs are about twice as long as hyphens, so this makes a 
noticeable difference. Several other characters are also replaced by the 
corresponding ones from your Symbol typeface: examples include parentheses, 
brackets and braces, and + and = signs. This generally improves consistency and 
results in better-looking equations. Finally, whenever you type a numeral, 
MathType will use the corresponding character from your Number typeface. On 
the other hand, if you have selected a specific font and style (rather than a 
typeface), or if your current typeface is Text, Userl, or User2, then substitution is 
not performed, so you always get exactly the character you ask for, rather than the 
one that MathType thinks you need. 
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Explicit Typeface Assignments 


MathType allows you to explicitly assign either a typeface or a font and style to 
any character or collection of characters. You do this in more-or-less the same 
way as in a word processor: you can either change the current typeface to the 
desired one before you begin typing, or you can assign a specified typeface to 
selected characters after you type them. In both cases you choose the desired 
typeface from the Typeface menu. You can also choose some of the options on the 
Typeface menu using keyboard shortcuts, as follows: 


Keystrokes Menu Option 
38-Shift-= Math 
$8-Shift-E - Text 
$-Shift-I Variable 
#-Shift-F Function 
$8-Shift-G Greek 
$-Shift-B Matrix 
36-Shift-U Userl 


3-Option-Shift-U § User2 


For the last four options, we also provide analogous keyboard shortcuts that 
change the typeface assigned to the next character that you type: 


Keystrokes Action 

eG Assigns the Symbol typeface to the next character typed 
#B Assigns the Matrix typeface to the next character typed 
aU Assigns the User1 typeface to the next character typed 
3-Option-U Assigns the User2 typeface to the next character typed 


When you type the shortcut, the Status Line tells you that you have temporarily 
placed MathType in a special mode. You will find that these one-character 
shortcuts are extremely convenient. For example, you will often want to type a 
single Greek character (say a 8), and then continue typing in the Math typeface. 
You can do this just by typing %G followed by b. Similarly, if you define the 
User 1 typeface to be the Zapf Chancery font, then you can produce a script £ by 
typing #U followed by Shift-L. 
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You'll find that MathType's automatic typeface assignment facilities produce the 
results you want most of the time. The most common cause of,an error is typing 
an English word that includes a function abbreviation while your current typeface 
is Math. For example, if you try to type the word “single”, MathType will 
interpret this as the sine of g times / times e, and will produce something like 

sin gle or sin gle. The latter of these two would probably be acceptable if it were 
not for the thin space that was inserted. You can avoid this type of mistake by 
choosing Text from the Typeface menu before you begin typing a word. 
Alternatively, you can correct the situation later by selecting the offending word 
and choosing the Text option from the Typeface menu. 


Changing Typeface Definitions 


The Change Typefaces command allows you to change the assignment of font and 
style to each of the seven typefaces. Choosing this command from the Preferences 


' menu brings up the following dialog window: 


Style 


Tupetace Bold Italic 


Functions 


Variables 


zapf Chancery 
MathSymbol 
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Each row in the table gives the current definition of one of the ten typefaces. Ina 
given row, there are entries showing the font and styles currently assigned to the 
typeface. The entry in the “Font” column shows the name of the font currently 
assigned to the typeface. Pressing on the font name activates a popup menu from 
which you can choose a different font. 


A cross in one of the boxes in the two “Style” columns indicates that a typeface is 
defined as having bold or italic character styles. For example, with the definitions 
shown in the above picture, characters in the Vector typeface will be displayed 
bold but not italic. Clicking in an empty box puts a x in it indicating that the style 
is selected, and clicking on a x removes it, turning off the style. 


Clicking the Cancel button will allow you to leave the Change Typefaces dialog 
without altering anything. Clicking the OK button will update the typeface 
definitions to the new ones you have chosen, and will reformat and redisplay your 
entire equation accordingly. 


Typesizes 


In MathType, a typesize is simply a character size that you can refer to by name, 
rather than by numerical value. Each character in a MathType equation is initially 
assigned one of five typesizes. 


Using typesizes helps you remember what size characters you are using in various 
situations and therefore improves the consistency of your equations. Also, by 
changing the definition of a typesize, you can quickly change the size of all the 
characters that use it. 


Full Size 
Assigned to ordinary characters within most slots. 


Subscript Size 
Used for subscripts and superscripts attached to Full typesize characters. Also 
used in limits in integral, summation, and other templates. 
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Sub-subscript Size 

Used for subscripts and superscripts to Subscript typesize characters, or any other 
place a second level of size reduction is required. Also used for limit slots of 
templates inside the limits of other templates. For example, the Sub—-subscript 
typesize would be used for a superscript occurring within a limit of integration. 


Symbol Size 
Used for the oversize symbols embedded in integral, summation, and product 
templates, etc. 


‘ Sub-symbol Size 
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Used for symbols in Subscript typesize slots. 


User 1 Size 
A general-purpose typesize to be used for whatever you want. 


User 2 Size 


A second general-purpose typesize. 


Each slot in a MathType equation has a typesize associated with it. When 
characters are inserted into a slot, they are assigned the typesize of that slot. When 
a template is inserted into a slot, the typesizes of the new slots are based on the 
typesize of the existing slot. For example, if an integral template is inserted into a 
Subscript typesize slot, its integrand slot is Subscript typesize, its integral sign is 
Sub-symbol typesize, and its limits are in Sub-subscript typesize. Although there 
1s no limit on the level of template nesting, the sizes assigned to slots are never 
any smaller than the Sub-subscript typesize, in accordance with standard 
typesetting rules. 
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Changing Typesize Definitions 


You can change the definition of any typesize using the Change Typesizes 
command. Choosing this command from the Preferences menu brings Up the 


following dialog window: 






The pictures in the dialog window show the meanings and uses of each of the 
typesizes. You can scroll through the list of typesizes in the usual way and enter 


new values for any of them. 


When you type in new values for dimensions, you must follow MathType's 
system of units. There is always 4 default unit of measurement that you can 
specify using the Other Preferences command on the Preferences menu. For most 
dimensions, if you simply type 4 number, MathType will assume that you want (to 
use these default units. If your default units are points, for example, and you 
simply type 12, then MathType will assume that you mean 12 points. 
Alternatively, you may type a number followed by an abbreviation that denotes 
some specific unit of measurement, possibly different from your current default 


unit. The abbreviations available are as follows: 


Dimension Unit Abbreviation 
Inches in 
Centimeters cm 
Millimeters mm 

Points pt 

Picas pi 
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Thus, typing 12 mm means 12 millimeters, regardless of your current default 
units. One point is about 1/72 of an inch, roughly the size of one dot, or pixel, on 
your Macintosh screen, and one pica is twelve points. You can specify fractional 
point sizes by typing decimal numbers such 10.5 or 11.25. MathType will round 
the number you enter to the nearest one-eighth, so it doesn't make sense to put 
more than one or two digits after the decimal point. 


It's often a good idea to specify a typesize as a percentage of your Full typesize, 
because then you won't need to change it in the event that you change your Full 
typesize. You can do this simply by typing a number followed by a % sign. As an 
example, suppose your Full typesize is defined as 12pt. If you set your Subscript 
typesize to 75%, then your subscripts will be in 9pt type, but if you change your 
Full typesize to 10 points, your subscripts will change to 7.5pt. 


The Change Typesizes dialog also allows you to alter the Smaller/Larger 
Increment. This is the amount by which the size of a character will change when 
you choose either the Smaller command or the Larger command from the Size 
menu. 


Clicking the Apply button will reformat and redisplay your equation according to 
the definitions you have set up, so that you can check that they work satisfactorily. 
If the dialog window is obscuring your equation, preventing you from seeing the 
effects of your changes, you can move it aside by dragging on its title bar, in the 
usual way. Clicking the Cancel button will allow you to leave the Change 
Typesizes dialog without altering any values. Clicking the OK button will update 
the typesize definitions to the new values you have chosen, and will reformat and 
redisplay your equation accordingly. 
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Choosing Appropriate Fonts 


Choosing which fonts to use in your documents is largely a matter of personal 
taste, but there are some general guidelines that you might want to follow. For 
writing technical documents, fonts having serifs (small horizontal strokes at the 
tops and bottoms of characters) are usually preferred to-those that do not. Among 
the well-known Macintosh fonts, New York, Times, Bookman, New Century 
Schoolbook, and Palatino all have serifs. The Geneva and Helvetica fonts do not 
have serifs, so they're referred to as sans serif fonts (“sans serif” is just French for 
“without serifs”). You may also want to consider the relative sizes of fonts. It 
turns out that the lower case characters in the Symbol font are about 10% larger 
than those in the Times font, but are roughly the same size as those in the 
Bookman font. For this reason, some people may think that ox + Tt (Symbol and 
Bookman) looks better than ox + tz (Symbol and Times). 


Using Downloadable Fonts 


If you print your documents on a LaserWriter, or some other PostScript device, 
then you may want to use downloadable PostScript fonts, rather than the standard 
ones built into your printer. The standard fonts built into most PostScript printers 
are: Times, Courier, Symbol, Helvetica, Helvetica Narrow, Bookman, New 
Century Schoolbook, Palatino, Avant Garde, Zapf Chancery, and Zapf Dingbats. 
When you use a downloadable font in an equation, you may find that spacing and 
formatting are not quite as good as when using the standard built-in fonts. The — 
results should be quite acceptable for most applications, but if you want the 
ultimate in precision, you'll need to provide MathType with additional 
information describing the size and shape of the characters in the downloadable 
font. The required information is contained in a Font Metric file, which was 
probably provided with your PostScript font — look for a file with the suffix 
AFM on the disk on which you received your font. In order to convert the AFM 
file into a form that MathType can understand, you have to run the Convert AFM 
program, as outlined below. 
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Using Convert AFM | 
The Convert AFM program will take a collection of AFM files and produce from 
them a single MathType Font Metrics file. Before you ran Convert AFM you 
must make a list of the names of the AFM files that you would like to have 
converted. This list should be in a plain text document, with one AFM filename 
on each line of the document, and nothing else. You should type the names of the 
AFM files exactly as you see them in the Finder, so a typical list might look like 
this 


Bodoni.AFM 
Bodoni-Italic.AFM 
Bodoni-Bold.AFM 
Lucida. AFM 


You can easily create a document like this with a word processor. However, when 
you save the document, remember that it must be in “Plain Text” or “Text Only” 
form. To make things a little easier later, put this document, the Convert AFM 
program, and the AFM files themselves all together in the same folder. 


Next, run the Convert AFM program. It will bring up three dialogues, one after 
another. The first one asks you to select the AFM list document that you just 
created. Just click on the name of the document to select it, and then click on 
Open. The next dialog asks you where you want to save the output file. Decide 
where you want to put it and click on Save. This dialog also shows you that the 
name of the output file will be MathType Font Metrics; you must not change this 
name. In the third and final dialog, MathType asks you where it can find all the 
AFM files whose names you put in your list. Just select one of the AFM files, and 
click on Open. As the message in the dialog indicates, all the other AFM files 
named in your list must be in the same folder as the one you selected in the third 
dialog. 


After you've responded to the three dialogs, Convert AFM will create a file called 
MathType Font Metrics and save it where you requested. Now all you have to do 
is place this file somewhere that MathType can find it. We recommend that you 
put it in the same folder as the MathType application program, but you can put it 
in the System folder instead, if you want. 
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Going through this process is not likely to make a very big difference in the 
appearance of your equations, so it’s not worth doing unless you’re very particular 
about the layout of your equations. If you don’t do it, MathType will denve 
information about the shapes of characters in downloadable fonts by examining 
the corresponding screen fonts. Therefore the benefit will be greatest when these 
screen fonts are only present in very small sizes, or when they match the shapes of 
the printed characters very poorly. The next section suggests ways of obtaining 


more accurate screen fonts. 


Accurate Screen Fonts 


Creating equations is much easier if your working environment is truly 
WYSIWYG, so that what you see on your screen is the same as what you get in 
your printed output. To obtain a WYSIWYG environment, you will need screen 
fonts that are capable of accurately portraying the shapes of the characters that 
will be produced by your printer. The paragraphs below suggest three possible 
ways of obtaining accurate screen fonts. 


Adobe Screen Fonts 

Both Apple and Adobe Systems supply screen fonts corresponding to the fonts 
built into the LaserWriter printer. In our opinion, the Adobe screen fonts are far 
superior. Their character shapes are more carefully designed, so what you see on 
the screen more closely matches what you get on the printer. This is especially 
true for italic characters. Adobe supplies special italic versions of the screen fonts, 
rather than relying on the Macintosh to generate italic characters via its slanting 
algorithm. The Times-Italic font distributed with MathType is one of these special 
italic fonts. If you do not use the Adobe fonts, the slanted characters you see on 
your screen will bear very little resemblance to the true italic ones produced by 
your printer. Also, the slanted characters are often quite difficult to read. You can 
purchase the entire set of LaserWriter screen fonts from Adobe for $50, you can 
download them from CompuServe, or you may be able to obtain therm from your 
local Macintosh User Group. See Appendix A for the address of Adobe Systems. 
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FontSizer 

Another option is a program called FontSizer, which uses information from the 
LaserWriter to generate screen fonts in any size you request. FontSizer doesn’t do 
a very good job on small sizes of a font (Jess than 18pt or so), but it’s an excellent 
tool for creating screen fonts in large sizes, which make your equations look good 
when viewed at 4x in MathType. Bear in mind, however, that large-sized fonts 
usually occupy a lot of space on disk — a 48pt font will usually be around 50K. 
See Appendix A for information about acquiring FontSizer. 


Adobe Type Manager 


A third way to obtain good-looking screen displays is to use a new program called 
Adobe Type Manager (ATM). ATM works in conjunction with special “outline 
fonts” which largely replace the bit-mapped fonts that are normally used for 
screen display. An outline font contains mathematical descriptions of the shapes 
of characters, and ATM uses these descriptions to display the characters on your 
screen. What’s nice is that a single outline font can be used to produce accurate 
images of characters at any size whatsoever, as you type them. The advantages of 
ATM over FontSizer are that you save disk space and you do not have to decide 
in advance which character sizes you will be using. When you purchase ATM, 
you receive outline versions of the Times, Helvetica, Courier, and Symbol fonts, 
including the bold and/or italic style variations. The outline version of the Symbol 
font is especially useful with MathType because it provides accurate display of 
mathematical symbols, even those that are bold and/or italic. Additional outline 
fonts are available from Adobe and a few other manufacturers. 





ee ee 


40) 


r 
4 


ry 


A 
! 


he, e- 


Cf] fy 


= 


Chapter 7 
Advanced Formatting 


Introduction 


MathType's automatic formatting facilities will produce the desired results most of 
the time. However, there may be cases in which you want to modify the size, 
position, or spacing of elements in an equation. This chapter describes some of the 
techniques that are available for doing this. Alternatively, you can modify some of 
the formatting rules that MathType uses, which will then affect the appearance of 
all the equations you create. 


Spaces 


If you have a current typeface that is something other than Text, the space bar is 
disabled in MathType. However, you can still insert spaces of various sizes by 
choosing space symbols from either the Symbol Popups or the Symbol Strip. You 
can also insert spaces using keyboard shortcuts, as follows: 


Icon Keystroke Description 

ab Shift-Space Zero space 

ab 3-Option-Space One point space 

ab 38-Space Thin space (sixth of an em) 
ab 9-Shift-Space Thick space (third of an em) 
ab None Em space (quad) 


ot 


Of course, you can always create larger spaces by using several smaller spaces in 
succession. Also, note that a thick space is exactly twice as wide as a thin space, 
so you can produce a thick space simply by typing 3¢-Space twice. 
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In full size slots, MathType inserts thick spaces around relational operators such 
as = and <, and around arithmetic operators such as + and ®; these spaces are 
not inserted in reduced-size slots such as subscripts. Thin spaces are often used 
between function abbreviations and their arguments, as in y = log sinx. 


Thin spaces should also be inserted between differentials and other symbols, as in 
dy dx = rdrd@. MathType thinks that dy dx is d times y times d times x, and will 
not insert the thin space, so you have to insert it yourself. 


You may also have to adjust MathType's spacing if you like to write open 
intervals in the form Ja,b{ or {a, b[, rather than (a,b) or [a, b). For example, if you 
type all the [ symbols directly from the keyboard, the spacing in a formula like 
[0,2 = (0, 1[ v [1,2[ will not be correct. MathType will perform the spacing 
correctly if you use the [1i[ template, rather than typing the brackets. Similar 
considerations apply to vertical bar symbols representing absolute value: if you 
type the bars as characters from the keyboard, rather than using the [ii] template, 
then you may have to adjust the spacing yourself. 


Another common cause of a spacing error is typing an English word that includes 
a function abbreviation while your current typeface is Math. For example, if you 
try to type the word “single”, MathT ype will interpret this as the sine of g times / 
times e, and will produce something like sin gle or sin gle. The latter of these two 
might be acceptable if it were not for the thin space that was inserted. You can 
avoid this type of mistake by choosing Text from the Typeface menu before you 
begin typing a word. Alternatively, you can correct the situation later by selecting 
the offending word and choosing the Text option from the Typeface menu. 
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Nudging 

The five Nudge commands on the Format menu allow you to exercise fine control 
over the placement of items in an equation. The selected items can be adjusted by 
moving them either horizontally or vertically in steps of one pixel at the current 
display scale. Thus, if you use the Nudge commands while the equation is 
displayed at 4x scale, you can move selected items in increments of one-fourth of 
a point. These commands are for fine adjustments only; if you make large 
adjustments, MathType may not be able to update the screen properly. If this 
happens, use the Redraw command on the Math menu to clean up the display. 


These commands have many uses. By moving one character on top of another, 
you can form overstrikes and other special combinations of characters, such as 


yb << F 


You can also use Nudge commands to improve upon MathType's built-in kerning 
capability: for example, in an expression like L', the superscript may look better if 
you move it further into the gap in the L. 


The Nudge commands can be especially useful when applied to symbols that are 
embedded within templates. Recall that you can select an embedded symbol such 
as a fence or an embellishment by holding down the Option key as you click on it. 
Sometimes you may wish to Nudge an embellishment to place it at the sarne 
height as some other one nearby. 


If you find that you are doing a lot of Nudging, then it may that be one or two of 
MathType's built-in formatting rules do not conform to your tastes. If you think 
that this is the case, you should use the Change Dimensions command on the 
Preferences menu to modify the offending rules, rather than spending time 
adjusting every equation individually. 


83 


tie 6 Oe et ——— a 





Xn lcart egal ina 





84 


MathT 







= 


== ee ae 7 " = Pas 


—— 


Type User Manua 


Dimensions 


MathType’s formatting algorithms are controlled by a number of dimensions, or 
measurements. These include subscript depth, numerator height in fractions, 
fraction bar overhang, and roughly twenty similar parameters. You can adjust the 
values of any of these dimensions by using the Change Dimensions command on 
the Preferences menu. When you choose this command, the following dialog 
appears: 


Superscript height 
Subscript depth 20% 


(Apply) 
Lae OK 





The illustration on the right shows you the meaning of each dimension. You can 
scroll through the list of dimensions and change the values of any of them. 


Dimension Units 

When you type in new values for dimensions, you must follow MathType’s 
system of units. There is always a default unit of measurement that you can 
specify using the Other Preferences command on the Preferences menu. For most 
dimensions, if you simply type a number, MathType will assume that you want to 
use these default units. If your default units are points, for example, and you 
simply type 8, then MathType will assume that you mean 8 points. Alternatively, 
you may type a number followed by an abbreviation that denotes some specific 
unit of measurement, possibly different from your current default unit. 
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The abbreviations available are as follows: 


Dimension Unit Abbreviation 
Inches in 
Centimeters cm 
Millimeters mm 

Points pt 

Picas pi 


Thus, typing 8 mm means 8 millimeters, regardless of your current default units. 


It's often a good idea to specify a dimension as a percentage of your Full typesize, 
because then you won't need to change it in the event that you change type sizes. 
You can do this simply by typing a number followed by a % sign. As an example, 
suppose your Full typesize is defined as 12 points. If you set your Subscript Depth 
dimension to 25%, then your subscripts will be shifted 3 points below the 
baseline, but if you change your Full typesize to 10 points, your subscripts will 
then be shifted down only 2.5 points. 


Tabs 


MathType's tabs work roughly the same as those found in most popular Macintosh 
word processing programs. 


Tab Markers and Tab Wells | 
By placing tab markers on the ruler, you can set any of five types of tab stops: 


[E] Left tab 
Center tab 
Right tab 

[:] Decimal tab 
Relational tab 
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For each type of tab marker, there is a tab well located on the ruler. To use a 
particular type of tab, simply drag one from the corresponding tab well and place 
it where you want it on the ruler. 


EEE 
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Each pile in an equation has its own tab markers; the tab markers apply to every 
line in the pile. The ruler shows only the tab markers belonging to the current pile 
(the one that’s selected or the one containing the insertion point). To remove a tab 
marker, drag it downwards away from the ruler. To change the location of an 
existing tab marker, just drag it along the ruler. The inverted T marks on the ruler 
are default tab markers. 


Effects of Tab Characters 

Pressing the Tab key on your keyboard will insert a Tab character into your 
equation. Tab characters inserted in this way divide the items in a line into several 
groups, which we call tab groups for the purpose of the discussion below. Each 
group is bordered by a Tab character at each end, except the last group in the line, 
which has a Tab to its left but a Return to its right. The formatting of each of these 
tab groups is controlled by the corresponding tab marker: the first tab marker 
controls the first group, the second tab marker controls the second group, and so 
on. Specifically, MathType moves the entire tab group horizontally until some 
reference position within it is aligned directly below the corresponding tab 
marker. The reference position that's used is determined by the type of tab marker. 
For example, if the tab marker is a left tab, then the left end of the tab group is 
used as the reference position, and is therefore aligned with the tab marker. For 
other types of tab markers, reference positions are determined as follows: 


Type of Tab Marker Reference Position in Tab Group 

Left Left end of group 

Right Right end of group 

Center Center of group 

Decimal First decimal point in group (or right end) 
Relational First relational operator in group (or left end) 
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The decimal point character will be either a period or a comma, depending on the 
settings in your System file. Relational operators include equals signs, inequality 
signs like <, >, S$, 2, <, >, and other similar symbols, such as 5, =, #. 


Alignment Symbols et 

If-you place an alignment symbol! within a tab group, then it is automatically used 
as the reference position for that group, regardless of what type of tab marker you 
used. In other words, alignment symbols over-ride all other reference positions. 


Tabs and Alignment 

In MathType’s Format menu, you will see five alignment commands that closely 
parallel the five types of tabs described above. In some cases, you may be able to 
use these commands to obtain the formatting you want, instead of using tabs. For 
example, if you simply want to align two equations at their equals signs, you 
should use the “Align at =” command, rather than a relational tab marker. You 
should not try to use a combination of tab markers and alignment commands to 
format the same line. As in a word processor, the two formatting mechanisms 
interact with each other in rather unpredictable ways, and you are not likely to get 
the results you want. Tabs of any of the five types will only work predictably in 
lines that are “Aligned at Left”. 


Example 7 in Chapter 4 illustrates the use of Tabs. 
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Chapter 8 
The Menus 


Introduction 


This Chapter describes the items appearing in the MathType menus. Menu items 
are also referred to as commands or options in this manual. In addition to being 
available on menus, many of the MathType commands can also be executed via a 
keyboard shortcut, ie. by pressing a key while holding down the Command (3) 
key. The shortcut key combinations are described in the various sections of this 
chapter, and in the menus themselves. Also, for easy reference, they are 
summarized again in Chapter 12. 


The contents of the first three menus (Apple, File, and Edit) are dependent on 


_ whether MathType is being run as a desk accessory or as an application. When 


run as a desk accessory, the first three menus belong to the application program 
being used when MathType was started from the Apple menu. In this case, the 
About MathType and Help items appears at the end of the Math menu. In the rest 
of this chapter, the menus are described as they appear when MathType is run as 
an application. 


The Apple Menu 


When MathType is run as an application, this menu contains the About MathType 
command and the Help command. Following these two commands, the desk 
accessories available on your system disk are shown. See your Macintosh manual 
for more information about desk accessories. 


About MathType 
Displays the Version number for your copy of MathType, together with Design 
Science's address and telephone number. 
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Help 
Allows you to access the help system, so that you can look up information about 


how MathType works. Many of MathType’s functions provide you with a way to 


obtain help directly, without using the Help command on the Apple menu. It’s 
usually better to access the help subsystem from within the function that you’re 
using, because then MathType can immediately show you the relevant 
information. (In other words, MathType’s help system is “context sensitive’). 
When you choose the Help command from the Apple menu, MathType displays 
the first page of the help system, and you can browse from page to page as you 
wish. 


The File Menu 


Contains commands that handle files containing MathType equations, or which 
control the contents of MathType’s Symbol, Template, and Macro stmps. 


New 38N 

Opens a new, empty, equation window so that you can work in it. You can choose 
the New command even if you already have other MathType windows open. The 
new window will become the currently active one, and will be displayed on top of 
any others that you had open previously. At any time, you can choose a different 
window to work in by clicking on it to bring it to the front. 


Open... #O 

Gets an existing MathType equation file from a disk, and displays it in a new 
window so that you can work on it. When you choose the Open command, 
MathType displays the familiar dialog. The dialog works just the same as in other 
Macintosh applications: you can change disks and move from folder to folder 
until you find the file you need, and then open it either by double-clicking or by 
using the Open button. 
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Open Symbol Strip 

Opens a special window that allows you to change the collection of symbols that 
are made available in MathType's Symbol Strip. The symbols from the Symbol 
Strip are displayed in the window, and you can edit them in the usual way. For 
example, you can delete or rearrange the symbols using Cut and Paste operations, 
and you can add new ones either by typing or by choosing them from the Symbol 
Popups. When you close the special window, and/or save its contents, the changes 
you made will be reflected in the Symbol Strip of every MathType window. For 
further advice about organizing your Symbol Strip, see Chapter 5. 


Open Template Strip 

This command is very similar to the Open Symbol Strip command, it opens a 
special window that allows you to change the collection of templates that are 
shown in MathType's Template Strip. The templates from the Template Strip are 
displayed in the window, and you can edit them in the usual way. For example, 
you can delete or rearrange the templates using Cut and Paste operations, and you 
can add new ones by choosing them from the Template Popups. When you close 
the special window, and/or save its contents, the changes you made will be 
reflected in the Template Strip of every MathType window. For further advice 
about organizing your Template Strip, see Chapter 5. 


Open Macro... 

Opens a special window that allows you to edit one of the items contained in 
MathType's Macro Strip. When you choose the Open Macro command, MathType 
displays a dialog asking you to indicate which expression you want to change. 
You can also open a macro expression simply by double-clicking on it. 


The expression that you chose to edit is displayed in a special window, and you 
can edit it in the usual way, just like any other MathType equation. When you 
close the window, and/or save its contents, the changes you made will be reflected 
in the Macro Strip of every MathType window. For further advice about 
organizing your Macro Strip, see Chapter 5. 


91 


‘y Seu entd 


4 : Rye SoS ay . : : 
ls sehenienrm nit biel Hla sate ane Korat aon lL 


92 





Here nie 3 
so ‘ Rey ee 
B Parts: Be eet ne enn 
. a ee » Ls = - 
et ea ME ee 





MathType User Manual 

Ea Wa A a Ds a TR TR eee LEN ean eae 7 
Close 3¢W e 
Closes the currently active window. If you have made changes to the equation in e 


this window, a dialog will appear asking you if you want to save these changes. ik 
Clicking the Yes button will save your changes and clicking the No button will 
discard them. If your equation is untitled, and you decide to save your changes, a 
Save As dialog will appear so that you can choose a name for it. You can also 
close your current window by clicking in the Close Box in its upper left-hand oe 
corner. If you are running MathType as a desk accessory, it will quit when you bas 
close all of its windows. 


Save $\ | io 
Preserves the current version of the equation that you’re working on by saving it 
on disk. If your equation is untitled, a Save As dialog will appear so that you can 
choose a name for it. Once an equation has been named and saved on disk, using ie. 
the Save command again will replace the previous version with the new one. If 
you want to keep the previous version in addition to the new one, use the Save As 
command described below. 


In most situations, there is no need to store MathType equations in separate files 
using the Save command. It’s better to insert the equation directly into your 
document and then simply save the document. If you use the same equation (or 
variations of it) repeatedly, you may want to save it in the Scrapbook, or as a 
Macro expression, so that you can always access it easily. 


Save As... 

Preserves the current version of the equation that you’re working on by saving it 
on disk. You use the Save As command, rather than the Save command, when you 
want to save an untitled equation, or when you want to save an equation under a 
new name, in a different folder, or in a different format. As the dialog indicates, 
you can save MathType equations either as PICT files or as Encapsulated 
PostScript (EPS) files. Both of these formats are object-oriented graphics, rather 
than bit-maps, and both will give very similar results when you print your 
equations on a LaserWniter. 
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Page Setup... 

Presents the standard Page Setup dialog, allowing you to specify options that 
affect the way MathType prints equations. If you intend to print on a LaserWriter, 
and you are concerned about the quality of your output, you should not use the 
Font Substitution option. 


Print... 3#P 
Prints the equations contained in the currently active MathType window. 


Quit #Q 

If the top window belongs to some other desk accessory, it is closed. Otherwise, 
your MathType session is terminated. If you have any equations open when you 
choose the Quit command, dialogs appear asking you if you want to save any 
changes you made to them. If you have already transferred the equations you need 
into your documents, then you do not need to save them again, of course. If you 
are running MathType as a desk accessory and the application has a Close 
command on its File menu, the Close command will probably close a desk 
accessory, if it is the top window. You should not quit MathType when you 
switch back to using your word processor, of course — leave it open so that you 
can access it easily when you want to use it again later. 


The Edit Menu 


The Edit menu contains commands for modifying the equation in various ways. 
Many of these commands provide ways of moving or copying portions of the 
equation from one place to another, perhaps placing them in the Clipboard. 


When MathType is run as a desk accessory, it retains the Edit menu of the 
program that was previously being executed; this might have been either an 
application or the Finder. The commands listed below should always appear on 
this menu, and can be used to control MathType, but there will probably be other 
commands present also. In most cases, these additional commands will be 
irrelevant and inoperative. One exception is the Show Clipboard command, which 
often appears on the Edit menu, and which can be useful while running 
MathType. 
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Undo/Redo 3Z 

Undoes the last operation. If the last operation was an Undo, choosing this 
command redoes the operation that was undone. If the last operation cannot be i 
undone, this command will appear dimmed in the menu. | 


Cut #X 

Transfers whatever is currently selected to the Clipboard, thereby deleting it from 
the equation. The previous contents of the Clipboard are lost, even if the Cut 
operation is subsequently undone. ee 


Copy ¥C 2 
Copies whatever is currently selected to the Clipboard, without removing it from as 
the equation. Again, the previous contents of the Clipboard are lost, even if the : 
Copy operation is subsequently undone. 


Paste 38V 

Copies the contents of the Clipboard into the equation at the insertion point, or 
replaces whatever is selected. If the Clipboard contains something other than a 
MathType equation, an error message will be displayed. Bear in mind that an 
equation can only be Pasted back into MathType if it was created using MathType 
and has not been modified using some other program. Usually, you can not Paste 
equations back into MathType from drawing or painting programs. See 

Chapter 11 for further details. 


Clear 

Removes whatever is currently selected from the equation. The items removed are 
not transferred to the Clipboard, so this command does not affect the contents of 
the Clipboard. The effect is the same as if you had pressed the Delete (Backspace) 
key. 


In addition to the commands listed above, there are other ways of deleting items 
from your equation. If something is selected, pressing Delete will erase it, and 
typing or inserting a symbol or a template will replace it (the Clipboard is not 
affected). If nothing is selected, then pressing Delete will erase the character to 
the left of the insertion point. | 
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Special consideration needs to be given to the deletion of entire slots and empty 
slots. Whenever the entire contents of a slot are deleted, it becomes an empty slot. 
The empty slot itself can usually be deleted by performing the delete operation a 
second time. Certain slots in templates cannot be deleted. For example, the 
integrand slot in an integral template can never be removed. An attempt to do so 
will be rewarded with an error message. 


The Math Menu 


The Math menu contains an assortment of commands, most of which affect the 
appearance of the MathType window and the way equations are displayed in it. 


Select All 236A 

Selects the entire equation, including any portions of it that are invisible because 
they are outside the bounds of the window. This command is useful for 
subsequently Copying the equation to the Clipboard for transfer to a word 
processing document. 


Delete All 


Deletes the entire equation, including any portions of it that are invisible because 
they are outside the bounds of the window. The contents of the Clipboard are not 
affected. This command can be undone, but be careful, nonetheless. 


Show/Hide Invisibles #Y 

You use this command to turn on and off the display of certain special symbols in 
MathType equations. These symbols include tab characters, and various types of 
spaces. 


Redraw 3D 
The equation in the current window is redisplayed at the current scale. This is 
useful for cleaning up the display. 


Normal (1x) 31 
The equation in the current window is displayed at its actual size, i.e. the same 
size as it will appear in a document or as printed. 
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Larger (2x) 3€2 

The equation in the current window is displayed at twice normal size. The Larger 
option is useful for viewing small characters, especially italic ones that are not 
well formed, or for performing fine adjustments using the Nudge commands. It 
also gives you some idea how your equation will appear when printed on an 
Imagewriter printer. The resolution (in dots per inch) of the Imagewriter is twice 
that of the Macintosh screen. Therefore, if you display a character on the screen 
using the Larger option, it will be composed of the same number of dots as when 
it is printed, although the dots on the printer output will be only half as big, of 
course. Note that this command has no effect on the eventual size of an equation 
after it has been placed into a document. 


Largest (4x) 384 

The equation in the current window is displayed at four times normal size. The 
Largest option is useful for viewing small characters, especially italic ones that are 
not well formed, or for performing fine adjustments using the Nudge commands. 
It also gives you some idea how your equation will appear when printed on a 
LaserWriter printer. The resolution (in dots per inch) of the printer is roughly four 
times that of the Macintosh screen. Therefore, if you display a character on the 
screen using the Largest option, it will be composed of the same number of dots 
as when it is printed, although the dots on the printer output will be only one 
fourth as big, of course. Note that this command has no effect on the eventual size 
of an equation after it has been placed into a document. 


Symbol Popups 

Turns on and off the display of the Symbol Popups in the current window. When 
the Symbol Popups are present in the current window, a check-mark is placed 
next to this command in the menu. This command can also be executed by typing 
38-Option-S. 


Template Popups 

Tums on and off the display of the Template Popups in the current window. When 
the Template Popups are present in the current window, a check-mark is placed 
next to this command in the menu. This command can also be executed by typing 
3-Option-T. 
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Macro Strip a 

Tums on and off the display of the Macro Saip in the current window. When the 
Macro Strip is present in the current window, a check-mark is placed next to this 
command in the menu. This command can also be executed by typing 
3-Option-M. Apis 


Symbol Strip 

Turns on and off the display of the Symbol Strip in the current window. When the 
Symbol Swip is present in the current window, a check-mark is placed next to this 
command in the menu. This command can also be executed by typing 
38-Option-Shift-S. 


Template Strip 

Turns on and off the display of the Template Strip in the current window. When 
the Template Strip is present in the current window, a check-mark is placed next 
to this command in the menu. This command can also be executed by typing 
8-Option-Shift-T. 


Ruler 

Tums on and off the display of the ruler in the current window. When the ruler is 
present in the current window, a check-mark is placed next to this command in the 
menu. This command can also be executed by typing 8¢-Option-R. 


The Typeface Menu 


Each of the commands in the Typeface menu is used to assign a specific font or 
style to a selected group of characters in your equation, or to control how fonts 
and styles will be assigned to any characters that you type subsequently. You can 
either assign fonts and styles explicitly, or you can use MathType’s system of 
typefaces. The typefaces used in this menu are those that you defined using the 
Change Typefaces command in the Preferences menu. See Chapter 6 for more 
information about typefaces. The current typeface (if there is one) is indicated by 
a check-mark in the Typeface menu. 
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Font 

Use this hierarchical menu when you want to explicitly assign a particular font to 
selected characters or subsequently-typed characters. The menu shows all the 
fonts that are currently installed in the System File on your startup disk. 


Style 

Use this hierarchical menu when you want to explicitly assign a particular style to 
selected characters or subsequently-typed characters. The options available are 
Plain, Italic, and Bold. If you are using MathType in the way we intended, then 
you shouldn’t need to use this option very often. We recommend that you use 
typefaces rather than explicit fonts and styles, as far as possible. 


Math 

Choose this option when you want to use MathType for its primary purpose of 
creating mathematical equations. MathType will then analyze selected characters 
or subsequently-typed characters, and will automatically decide whether to derive 
their fonts and styles from the Variable typeface or the Function typeface. If 
MathType recognizes a sequence of alphabetic characters as a standard 
abbreviation for a mathematical function (e.g. sin for the sine tigonometric 
function), it will use the Function typeface; otherwise, the Variable typeface is _ 
used. You can also invoke the Math typeface command by typing #-Shift-=. 


Text 

If you choose this option, selected characters or subsequently-typed characters 
will be assigned the Text typeface. Choose this option to make it easier to type 
text (ordinary words) with MathType. We do not recommend using MathType to 
type large amounts of text; this mode is provided only to make it easier for you to 
occasionally type a few words that might occur in the middle of an equation. The 
space bar on your keyboard is active only when Text is your current typeface; 
with any other typeface, MathType will automatically insert spaces of the correct 
sizes in your equations, and so the space bar is disabled. You can also invoke the 
Text typeface command by typing st-Shift-E. - 


- a mentee ee ee 





Function 


Assigns the Function typeface either to selected characters or to characters that 
you type subsequently. This command can be used to manually assign the 
Function typeface to a sequence of characters that MathType incorrectly fails to 
recognize as the name of some mathematical function. You may either change the 
current typeface to Function before you type the characters, or select them and 
change their typeface after typing them. You can also invoke the Function 
typeface command by typing 38-Shift-F. 


Variable 

Assigns the Variable typeface either to selected characters or to characters that 
you type subsequently. This command can be used to manually assign the 
Variable typeface to a sequence of characters that MathType incorrectly 
recognizes as a standard mathematical abbreviation. You may either change the 
current typeface to Variable before you type the characters, or select them and 
change their typeface after typing them. You can also invoke the Variable 
typeface command by typing 38-Shift-I. 


Greek 

Assigns one of the two Greek typefaces either to selected characters or to 
characters that you type subsequently. Lower case characters are assigned the 
Lower-Case Greek typeface, and upper-case ones are assigned the Upper-Case 
Greek typeface. You can also invoke the Greek typeface command by typing 
-Shift-G. If you type 3G, then the next character you type will be assigned the . 
Greek typeface. 


Vector 

Assigns the Vector typeface either to selected characters or to characters that you 
type subsequently. You can also invoke the Vector typeface command by typing 
38-Shift-B. If you type 38B, then the next character you type will be assigned the 
Vector typeface. 
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Userl 

Assigns the User1 typeface either to selected characters or to characters that you 
type subsequently. You can also invoke the Userl typeface command by typing 

3¢-Shift-U. If you type 38U, then the next character you type will be assigned the 
Userl typeface. 


User2 

Assigns the User2 typeface either to selected characters or to characters that you 
type subsequently. You can also invoke the User2 typeface command by typing 
3#-Option-Shift-U. If you type %-Option-U, then the next character you type will 
be assigned the User2 typeface. 


The Size Menu 


Each of the commands on the Size menu is used to assign a specific typesize 
either to a selected group of characters or to characters that you type subsequently. 
You can even use these commands to change the sizes of symbols embedded 
within templates, such as summation signs and expanding fences, but remember 
that you must hold down the Option key when you select them. Most of the 
typesizes used in this menu are those that you defined using the Typesizes 
command in the Preferences menu. The first seven options on the Size menu are 
mutually exclusive — exactly one of them will be in effect at any given point in 
time, as indicated by a check-mark in the menu. The checked option is called the 
current typesize. 


Full 
Assigns the Full typesize either to selected characters or to characters that you 
type subsequently in the same slot. 


Subscript 
Assigns the Subscript typesize either to selected characters or to characters that 
you type subsequently in the same slot. 
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Sub-subscript 
Assigns the Sub-subscript typesize either to selected characters or to characters 
that you type subsequently in the same slot. 


Symbol 


Assigns the Symbol typesize either to selected characters or to characters that you 


type subsequently in the same slot. 


Sub-symbol 
Assigns the Sub-symbol typesize either to selected characters or to characters th 
you type subsequently in the same slot. 


Userl 
Assigns the User! typesize either to selected characters or to characters that you 
type subsequently in the same slot. 


User2 
Assigns the User2 typesize either to selected characters or to characters that you 
type subsequently in the same slot. 


Smaller 

Reduces the size of selected characters by one increment. The size of the 
increment can be set using the Change Typesizes command on the Preferences 
menu. You can also invoke this command by typing 38-Shift-<. 


Larger 

Increases the size of selected characters by one increment. The size of the 
increment can be set using the Change Typesizes command on the Preferences 
menu. You can also invoke this command by typing 3-Shift->. 


at 
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The Format Menu 


The Format menu is used to control the positioning of portions of equations. The 


- first five commands control the horizontal] alignment (justification) of lines in 


piles and matrices, and the next three control vertical alignment. The pile or 
matrix affected is the one containing the current selection or the insertion point. If 
the current selection or the insertion point is not in a pile or a matrix, you will 
hear a beep to let you know that the alignment command cannot be completed. 
When you apply an alignment command to the lines in a matrix, each column of 
the matrix will be individually formatted in the chosen manner. 


Align Left 
Moves lines horizontally so that their left-hand ends are aligned. You can also 
invoke this command by typing 3-Shift-L. 


Align Center 
Moves lines horizontally so that their centers are aligned. You can also invoke 
this command by typing $-Shift-J. 


Align Right 
Moves lines horizontally so that their right-hand ends are aligned. You can also 
invoke this command by typing #-Shift-R. 


Align At = 
Moves lines horizontally so that = signs and other equality and inequality signs 
are aligned with one another. 


Align At. 
Moves lines horizontally so that decimal points are aligned with one another. The 
decimal points may be periods or commas, depending on nationality. 


Align At Top 
Positions piles and matrices within lines so that their tops are aligned with one 


another. 
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Align At Center 
Positions piles and matrices within lines so that their centers are aligned with one 
another. 


Align At Bottom | 
Positions piles and matrices within lines so that their bottoms are aligned with one 
another. 


Line Spacing ... 

Allows you to specify the distance between the baseline of one line and the 
baseline of the line above it. This command affects either selected lines or the line 
containing the insertion point. 


Change Matrix ... 

Allows you to modify a previously created matrix. To use this command, you 
must either select the matrix you wish to modify, or simply place the insertion 
point somewhere within it — otherwise the command will be dimmed in the 
menu, indicating that it is unavailable. The dialog that appears is the same as the 
one that is used when initially creating matrices. See the discussion of matrix 
templates in Chapter 10 for further details. 


The next five commands on the Format menu allow you to exercise fine control 
over the placement of items in the equation. The selected items can be adjusted by 
nudging them either horizontally or vertically in steps of one pixel at the current 
display scale. Thus, if you use the Nudge commands while the equation is . 
displayed at 4x scale, you can move selected items in increments of one-fourth of 
a point. These commands are for fine adjustments only; if you make large 
adjustments, MathType may not be able to update the screen properly. If this 
happens, use the Redraw command on the Math menu to clean up the display. 
Chapter 7 gives some examples of uses of the Nudge commands. 
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Nudge Left | 
The selected items are moved left one pixel. You can also invoke this command 
by typing 38-5, or by holding down the 3 key while pressing the Left Arrow key. 


Nudge Right 

The selected items are moved right one pixel. You can also invoke this command 
by typing 38-8, or by holding down the 3 key while pressing the Right Arrow 
key. 


Nudge Up | 
The selected items are moved up one pixel. You can also invoke this command by 
typing 9-6, or by holding down the 3 key while pressing the Up Arrow key. 


Nudge Down 

The selected items are moved down one pixel. You can also invoke this command 
by typing 98-7, or by holding down the $8 key while pressing the Down Arrow 
key. 


Reset Nudge 
The selected items are moved back to their default positions, as originally 
determined by MathType. 


The Preferences Menu 


The Preferences menu contains commands that control the overall operation of 
MathType. 


Change Typesizes ... 
Allows you to define the typesizes that are used in equations. For further 
information on typesizes, see Chapter 6. 


Change Typefaces ... 
Allows you to define the typefaces that are used in equations. For further 
information on typefaces, see Chapter 6. 
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Change Dimensions ... 
Allows you to define various dimensions that control the sizes and positions of 
items in equations. For further information on Dimensions, see Chapter 7. 


Change Translator 

This command allows you to specify what type of data you want to have placed 
on the Clipboard by the Cut and Copy commands. In most situations, you will 
want your equations translated into picture (PICT) form, so that you can paste 
them into word processing or page layout documents. The other option is to have 
MathType translate your equations into the TEX typesetting language. You can 
then paste this TEX code into one of the TEX-based typesetting packages that are 
available on the Macintosh, such as Textures, or MacTEX. In the future, Design 
Science will provide further translators that will allow MathType to communicate 
with other programs in this way. For more information about using MathType 
with TEX, please refer to Chapter 11. 


Keyboard Preferences 

This command presents you with a dialog that allows you to choose between two 
possible ways of using the Tab and Enter keys. In the first scheme, described in 
the upper half of the dialog window, the Enter key is used to move the insertion 
point between slots, and the Tab key is used to type Tabs. This is the default 
scheme, and is the one we have described throughout this manual. In the second 
scheme, described in the lower half of the dialog, the Tab key is used to move the 
insertion point, as in previous versions of MathType. If you owned an older 
version of MathType, and you are accustomed to using the Tab key in this way, 
you may want to choose the second keyboard scheme. — 
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Other Preferences 
Brings up the following dialog, allowing you to set several other preferences that 
control the operation of MathType: 


Ruler units: Default dimension units: 
@® Inches (in) © Inches (in) 
© Centimeters (cm) © Centimeters (cm) 
OMillimeters (mm) © Millimeters (mm) 
© Points (pt) @ Points (pt) 

~ © Picas (pi) OQ Picas (pi) 


Tune graphics output for: 
© !tmageWriter @® LaserWriter (PostScript) 


[) Minimum rectangle (MacWrite only) 


cancel 





The two columns of buttons at the top of the dialog window allow you to specify 
the units to be used on rulers and the default units to be used when entering 
dimensions into MathType. 


Next, you may choose to optimize character spacing to produce the best possible 
results either on ImageWriter or LaserWniter printers. More precisely, you should 
choose the “LaserWriter” option if you intend to print on a device that is driven 
by PostScript, such as a LaserWriter, LaserWniter Plus, LaserWniter II, or a 
Linotronic typesetter. Choose the “ImageWnter” option when using a 
QuickDraw-based printer, such as an ImageWniter or a LaserWriter SC. 


The “Minimum Rectangle” option is provided to compensate for the original 
MacWrite program’s inability to handle smal! pictures. If this command is 
checked in the dialog, MathType will make sure that any equation picture copied 
to the Clipboard will be of a certain minimum size. This command should not be 
checked when using MathType with programs other than MacWrite. 
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Chapter 9 
Symbols 


Introduction 


This Chapter contains detailed descriptions of the symbols provided by 
MathType, together with examples of their use. The symbol descriptions are 
organized into related groups, corresponding to each of the Symbol Popups. 
Before we describe the symbols themselves, we discuss some general ideas that 


apply to all symbols. 


The Symbol Concept 


The Symbol Popups and the Symbol Strip can be considered simply as an 
extension of your keyboard: choosing a symbol icon will insert that symbol into 
your equation in the same way that pressing a key will insert a character. As you 
might expect, any symbol insertion can be undone using the Undo Typing 
command on the Edit menu. 


The symbols are divided among the popups in a logical fashion — symbols that 
are commonly used in the same branch of mathematics will usually be gathered 
together in the same popup. Appendix B provides a detailed description of all the 
symbols, grouped by type. If you have some knowledge of mathematics, the 
organizational scheme should immediately make some sense to you. If you're 
using MathType to produce a document, but you don’t know anything about 
mathematics, looking in Appendix C will help you find the symbols you need. In 
many cases, you will find that most of the symbols you need in a particular 
document are clustered together in a few of the popups. This will not always be 
true, of course, but sometimes it «vill help. If you are going to be using a particular 
symbol repeatedly, you should place it in your Symbol Strip, so that you don’t 
have to search for it in the popups. 
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Symbols and Fonts 


Many symbols are actually just characters selected from the fonts you have 
specified using the Change Typefaces command on the Preferences menu. It may 
happen that the fonts you specified do not include the necessary characters, in 
which case some of the symbols will be missing or undefined, even though their 
icons appear in the popups. 


When you try to insert one of these missing symbols into your equation, a square 
will appear instead — this is the standard Macintosh way of denoting an 
undefined character. Most of the LaserWriter fonts (Times, Helvetica, Bookman, 
Palatino, and New Century Schoolbook) have all the necessary characters, as does 
Geneva. The most common offender is the New York font, which does not have @ 
or eo, For more information about fonts and typefaces, see Chapter 6. 


Relational Symbols: The Popup 


The first popup contains symbols that express various relationships between two 
quantities, most of which involve some notion of equality, inequality, or 
equivalence. 





First, the inequality symbols S, 2, and ¥ are included here. Note that the strict 
inequality symbols < (less than) and > (greater than) can easily be entered directly 
from the keyboard, and so they are not included in this popup. The ~ and > 
symbols denote partial order relationships, and the < and > symbols often indicate 
that one group is a normal subgroup of another. 
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The symbols 5, =, = are frequently used to denote equivalence relationships of 
various kinds. More specifically, the = symbol usually indicates that two items are 
identically equal, and ~ and = often denote approximate equality. The «< symbol 
means "is proportional to”. It is not the same as the Greek letter a (alpha). 


Spaces and Ellipses: The Popup 
This popup contains the alignment symbol, several spacing symbols, and ellipsis 
symbols (dots). 





The Alignment Symbol 

The 4 symbol is an alignment symbol, used to align multiple lines of equations. If 
a 4 symbol is placed in each line, then MathType will shift the lines to the left or 
the right, so that the 4 symbols are lined-up vertically. The alignment symbols 
present in your equation will be displayed on your screen, but will not appear in 
equations pasted into word processing documents, and will not be printed. An 
alignment symbol can also be inserted by typing 3¢;. The use of alignment 
symbols is illustrated in Example 6 in Chapter 4. 


Spacing 

MathType usually determines the spacing between characters and templates 
automatically. However, it is sometimes desirable to override or adjust this 
automatic spacing. You can do this by inserting one of the five types of explicit 
spaces that are available in this popup. 
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Spaces can also be inserted using keyboard shortcuts, as shown in the table below: _ 
Icon Shortcut Type of Space = 
ab 380 Zero space LS 
ab 88-Option-Space One-point space 
ab 36-Space Thin space (one sixth of an em) = 
ab 36-Shift-Space Thick space (one third of an em) aa 
ab None Em space (quad) c 


One example of a situation where explicit spacing may be necessary is the 
expression 


[A(r)rdr ae = fk, y)dx dy 


You will have to insert an explicit thin space (36-Space) between the dx and the 
dy, since MathType would normally treat d, x, d, and y as a sequence of four 
variables and would not insert any spaces between them. Explicit spaces are 
treated just like any other characters in that they may be removed using the Cut 
and Clear commands and the Delete (Backspace) key. 


Ellipsis Symbols (Dots) 

An ellipsis is a row of three dots indicating that items have been left out, usually 
because they are obvious from the context. MathType provides single symbols 
containing horizontal, vertical, and diagonal rows of dots. 


These are especially useful in constructing vectors and matrices. For example, you 
can create the generic matrix 


Gy Oy we Ay = 
GQ, Gy - Q 


ayy Quo ona Qa. 


by inserting a 4x4 matrix template, and then filling its slots with the aj; entries 
and appropriate ellipsis symbols. 
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Primes, Hats, and Bars: The Popup 


Mathematical variables often have primes, hats, bars, and dots attached to them. 
These are sometimes known as diacriticals or accents, but in MathType we refer 
to them as character embellishments. You create an embellishment of this type by 
choosing the corresponding icon in this popup. 





The embellishment will be attached to the character to the left of the insertion 
point. It is possible to attach several embellishments to the same character, but 
there are only a few combinations that will produce useful results. Clicking on the 
¥ icon will remove all embellishments from the character to the left of the 


insertion point. 


The height of embellishments can be controlled using the Change Dimensions 
command on the Preferences menu. Alternatively, you can adjust the position of 
individual embellishments by using Nudge commands. Remember that you you 
have to hold down the Option key when you're selecting the embellishment. 
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Most of the embellishments can be inserted using keyboard shortcuts, as indicated 
in the table below 


Icon Description Keystrokes 
x Over-bar 9¢-Shift-Hyphen 
rf Tilde aB~ 
| Arrow (vector) 36-Option-Hyphen 
f Single prime 36-Option-' 
x Double prime 36” 
i Single dot 36-Option-. 


In a few cases, the uses of these symbols may not be entirely obvious. For 
example, the slash and through-bar embellishments can be used to construct 
symbols such as # + 2. When available, built-in negated symbols such as ¢ 
will usually look better than ones constructed using the slash embellishment. 


Operator Symbols: The Popup 


This popup contains symbols representing mathematical operators of various 
types. 





The +,+4,,+, and symbols are used to represent simple arithmetic operations. 
The four symbols *, ¢, ®, and ® are usually used to denote operations on sets or 
abstract algebraic entities, and the o symbol is used for composition of functions. 
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The angle brackets ( and ) are included in this section because they are usually 
used to denote inner product operations. The angle brackets in this popup are of 
fixed size; if you want expanding ones you should use the (/) template. 


Arrow Symbols: The Popup 


This popup contains icons for fourteen arrow symbols 





The first six arrows have a variety of applications, often relating to convergence to 
a limit, and the next six are normally used to denote logical implications. The 
symbol represents a mapping, and the — symbol is often used to denote a carriage 
retum. 


Logical Symbols: The Popup 
This popup provides eight common logical symbols: 





The first two symbols, .. and °°, stand for “therefore” and “since” respectively. In 
the second row, 3 denotes “such that” and 3 means “there exists”. The V symbol 
means “for all’. The final three symbols stand for “not”, “and”, and “or” 


respectively. 
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Set Theory Symbols: The Popup 


The next popup contains twelve symbols related to set theory. 





These include symbols for membership, containment, unions and intersections, 
and the empty set. Note that € is the symbol used to indicate set membership; it is 
not the same as €, which is the Greek letter epsilon. Similarly, @ is the symbol for 
the empty set, which is not the same as the Scandinavian letters ¢ or @. 


Miscellaneous Symbols: The Popup 


This popup contains various symbols that are either somewhat obscure or do not 
scem to fit in elsewhere. 





The first two symbols are the partial derivative symbol @, and the gradient 
operator V, sometimes known as del or nabla. Another two symbols that are 
common in calculus are italic deltas, dand A. These are not included in this group 
of symbols because they are just conventional Greek characters, and hence can 
easily be inserted using the standard $¢G shortcut described below. 
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The K and 3 symbols are used to denote the real and imaginary parts of complex 
numbers. X is the Hebrew letter aleph, which is usually used to represent a 
transfinite cardinal number. Three geometnc symbols are included: the degree 
symbol °, the angle symbol Z, and the right-angle or perpendicular symbol L. 
The @ is a lower-case script | (ell) which is often requested by typists who are 
trying to replicate the symbols found in a hand-written manuscnpt. In a printed 
document, a script £ should almost always be replaced by a normal italic /. The 
and % symbols are often used in physics — f is known as Planck’s constant. 
Finally, 9 is the symbol often used to denote Weierstrass elliptic functions, 
sometimes known as p-functions. 


Greek Characters: The and Popups 


The last two popups contains icons for the entire Greek alphabet, both upper-case 
and lower-case 





You will probably not need to use these icons very often, because Greek letters 
can be inserted more conveniently using an easily-remembered keyboard shortcut: 
you can insert any Greek character by pressing 3€G, followed by the 
corresponding English character. So, for example, you can insert a B by typing 
3G and then b, or you can insert a A by typing #G and then D. Note that 0 and ¢ 
are actually lower-case characters, so we have included them in the lower-case 
popup, even though they correspond to shifted keystrokes in the Macintosh 
Symbol font. 
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Chapter 10 
Templates 


Introduction 


This Chapter contains detailed descriptions of the templates provided by 
MathType, together with examples of their use. The template descriptions are 
organized into related groups, corresponding to each of the Template Popups. 
Before we describe the templates themselves, we discuss some general ideas that 
apply to all templates . 


The Template Concept 


A MathType template is a formatted collection of symbols and empty slots. You 
construct equations simply by inserting templates and then entering expressions in 
their slots. By inserting templates in the slots of other templates, you can build 
hierarchical structures of virtually unlimited complexity. The slots are 
“intelligent” in the sense that they control the size and positioning of the 
expressions that are entered into them. For example, items entered in the upper 
limit slot of a summation template are automatically reduced in size and centered 
over the summation symbol. 


inserting Templates 


The most basic method of inserting a template is to simply choose the 
corresponding icon from either a Template Popup or the Template Strip. In 
addition to this basic technique, there are two other modes of template insertion 
that are often extremely useful: 
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If something is selected, and you choose a template icon while holding down the 
Command (38) key, the selected items will be replaced by the template and will 
then be inserted into the new template’s primary slot. The primary slot is usually 7 
the largest one in the template, or the one that is best suited to this type of 
insertion, though this varies from template to template. This technique is very 
useful if you have already entered a complicated expression, and then later decide 


cf 


re 


that you want to have it enclosed by parentheses or by a square root sign. ae: 
If a template in the equation is selected, and you choose a template icon while e 
holding down the Option key, the equation template is replaced by the newly- i 
chosen template, and the contents of the slots in the old template are inserted into ae 
the corresponding slots in the new template. This can be used, for example, to sea 
replace a summation by an integral, or to replace a parenthesized expression by a bev 
bracketed one. Baa 
Any template insertion can be undone using the Undo Template option on the Edit 
menu. a 
a 





The templates in this first popup palette provide you with various ways of 
enclosing expressions between matching pair of symbols, which are called fences 
or delimiters in typesetting Jargon. 
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These fences include: 


(f) - parentheses, or round brackets 
fi] - brackets, or square brackets 
i} - braces, or curly brackets 
i) - angle brackets (inner products, etc.) 
le single vertical bars (absolute value, modulus, determinants) 
| - double vertical bars (norms) 
[fi] - floor brackets 
Fl - ceiling brackets 
ZL - other combinations denoting intervals of various types 
2) - bra-kets, as used in quantum physics 


All of these symbols will automatically expand to accommodate whatever they 
enclose, including multi-line expressions. You can change the fence overhang (the 
distance fences extend above and below the items they enclose) using the Change 
Dimensions command on the Preferences menu. Alternatively, you can change 
the size of individual fences using the commands on the Size menu. Remember 
that you must hold down the Option key when you select the fence that you want 
to resize. 


Parentheses and brackets are useful for constructing vectors and matrices. 
Parentheses can also be used to create binomial coefficients, as in 


("|= n! 
r) rnp)! 


Here, the binomial coefficient is a pile consisting of two lines of text enclosed in 
parentheses; it was created by typing an 7, a Return, and an r. 


Keyboard shortcuts for inserting fences are as follows: 


389 or 380 inserts a (#3) template 
${ or 38] inserts a [f] template 
$6( or 38} inserts a {{} template 


Obviously, we chose 9 and 0 because they are located on the same keys as the ( 
and ) symbols respectively. 
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Horizontal braces may be placed either under or over an expression using the eS 


and 7 templates respectively. This has a number of uses. For example, we might 
write a vector consisting of m zeros followed by n ones as: 


(0,0;...:;0,1, 14.354) 


In this example, the parentheses need to be ordinary ones entered from the 
keyboard, rather than the expanding ones in the Template Strip, since we do not 
want them to expand to include the m and the n. 


One-sided braces are useful for piecewise definitions, as in 


0 if x<0 
fd= sx if O<xsl 
1 if x>1 


or other situations involving several alternatives. This layout was created by 
placing a pile consisting of three lines of text within the slot of a {E! template, as 
explained in Example 7 in Chapter 4. 


Popup 





Fractions and Radicals: The 


Our second popup palette provides templates for creating fractions, radicals, and 
long division layouts. 
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Vertical fractions in normal and reduced sizes are created using the = and 7 
templates respectively. In a reduced-size fraction, sometimes called a case 
fraction, the numerator and denominator are normally in subscript size and are 
placed closer to the fraction bar. In both of these templates, the primary slot is the 
numerator slot. The = template can be inserted using the keyboard shortcut #F. 
Reduced-size eaedons are usually used in situations where the numerator and 
denominator are just age especially if the equation is going to be placed in- 
line, as in 34 + 2 = 5= sy - In addition to vertical stacked fractions, MathType 
also Souidies ‘aula for several types of “slash” fractions, such as f/f. 
Another Design Science product, called ParaFont, lets you add fraction characters 
into any of your fonts, which makes them very easy to type. 





Square root and n‘* root templates are inserted using the V2! and A icons 


respectively. Both of these radicals expand to accommodate the expressions that 
they enclose, and their shapes are adjusted correctly as they grow larger, as in 


tr. tt... fA 
xtVxtlxtyxt* 


The amount of space between radicals and their contents can be controlled using 
the Change Dimensions command on the Preferences menu. 


The V3 template can also be inserted by using the keyboard shortcut 38R. 


Subscripts and Superscripts: The Popup 


The next popup palette provides templates for creating subscripts and 
superscripts, and allows expressions to be placed above and below one another in 
various other ways. 
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The #°, #., and #2 templates are used to attach subscripts and superscripts. These 
templates do not create slots for the expression to which the subscript or 
superscript is being attached. To remind you of this, the large rectangle in each 
icon is filled in with shading. It does not denote a slot, it is present only to indicate 
the relative position of the subscripts/superscripts and the expression to which 
they are being attached. 


You can control the default positions of subscripts and superscripts using the 
Change Dimensions command on the Preferences menu, and you can control their 
default sizes using the Change Typesizes command. The sizes of individual . 
subscripts and superscripts can be changed using the various commands on the 
Size menu. By placing one template inside another, multiple levels of subscripting 
and/or superscripting can be achieved, so you can create monstrosities like 


boo 
Hi, as Z, 


if you insist. A subscript template can be inserted by typing 3éL, and a superscript 
template by typing 38H. The L and H stand for low and high respectively. 


The i and ® are under-script and over-script templates that are used to place one 
expression or piece of text over another. Using the {itemplate causes the lower 
expression to be reduced in size, and using the £ template causes the upper one to 
be reduced. Of the two, the {template is the more common; it is used to create 
expressions like 

lim A(x) lim sup 4, min max k(u,v) 

x—0 n—eo uceU vev 
The fi template is sometimes used to place some character over an equals sign, to 
make a special symbol! like 4 that indicates that two quantities are equal by 
definition. Finally, the last six templates in this palette allow you to attach limits 
to a large operator such as a summation sign. For example, by placing a ® symbol 
within a [2 template, you can create a direct sum expression like 4: 
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The fifth and sixth of these expressions represent repeated sums; they were 
created by repeated use of single summation templates, with new summation 
templates being inserted into the summand slots of previous summation templates, 
in the obvious way. To create the two-line limit in the fourth summation, just 
press Retum after entering the first of the two lines. You can control the default 
positions of the summation limits using the Change Dimensions command on the 
Preferences menu. The default size of all summation signs is controlled using the 
Change Typesizes command on the Preferences menu. Following standard 
typesetting conventions, the size of a summation sign does not change as the 
summand grows larger. If you really want to change the size of an individual 
summation sign, use the commands on the Size menu. Since it’s embedded within 
the template, you will have to hold down the Option key in order to select the 
summation sign. In all of the summation templates, the primary slot is the 


summand slot. 
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There are twenty integral templates in all, including single integrals, line integrals, 
double (surface) integrals, and triple (volume) integrals, all with various 
combinations of limits. 


You can create repeated integrals, as in 


o(a,B) = f° i en? ax dy 


by repeated use of one of the single integral templates; you place new integral 
templates in the integrand slots of previous integral templates. In all of the 
integral templates, the primary slot is the integrand slot. In most situations, 
integral signs are of a constant size. However, if you hold down the Shift key 
while you choose an icon, you can obtain a variable-sized integral sign that 
expands as its integrand gets larger. The (non-expanding) [E template may be 
inserted by typing #I. 


Chapter 10: Templates 


Under-bars and Over-bars: The Popup 


These templates are used for creating expressions that have bars either under them 
or over them. . 


The bars may be either single or double. If a bar is needed over a single character, 
it may be easier to use the # embellishment from the Symbol Smp. The bars may 
be used to denote complex conjugates or closures of sets, as in 





wez=wWw+t ANBCANB 
or upper and lower limits, such as 


limA(x) lim A(x) 
z30 x0 


Labelled Arrows: The Popup 


Labelled arrows are created using the six templates in this next palette. 





These templates can be used to describe convergence to a limit, or some property 


of a function, as in 


f(x) f(x) f:x—“yY 
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Products and Set Theory: The Popup 
Our next popup palette provides templates for products, coproducts, and set- 


- theoretic intersections and unions. 





The five templates in the first row are used to create products, and the 
corresponding five in the second row denote coproducts. These are both used in 
much the same way as summation templates. 


The twelve templates in the next two rows are for creating unions and 
intersections of sequences of sets. Again, these templates behave much like 
summation and product templates. 


Matrix Templates: The Popup 


Column vectors, determinants, matrices, and other tabular layouts are all built 
using matrix templates. 








Normally, these templates will be enclosed within expanding parentheses or 
brackets. Use of a matrix template tells MathType that corresponding entries in all 
rows are to be aligned vertically. The spacing of entries in a row (column spacing) 
and the spacing between rows (row spacing) can be controlled using the Change 
Dimensions option on the Preferences menu. The first nine templates give you 
quick ways to create vectors and matrices with common sizes. 
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Choosing one of the last three icons brings up a dialog like this one: 


Column align: 
OLeft @Center ORight OAt= OAt. 


[Ell] Columns [] Equal column widths 


Row align: 


© Top 
@ Baseline 
© Bottom 


[5 ]Rows 


[] Equal row 


heights 
Click between elements to Sa 
add/change partition lines 


The dialog allows you to specify the number of rows and columns in your matrix, 
and how they are aligned. MathType determines the width of each column 
individually, by calculating the size of the widest entry in it, unless you check the 
“Equal Column Widths” box. The distance between adjacent columns is 
controlled by the “Matrix Column Spacing” parameter, which you can adjust 
using the Change Dimensions command. Row heights and row spacing are 
handled similarly. If you click in the gaps between the matrix cells in the dialog, 
you can create various types of lines to partition the matrix. Your first click 
produces a solid line, clicking on it again changes it to a dashed line, a third click 
makes it dotted, and a fourth click removes it. 
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By clicking around the outside of the matrix cells rather than between them, you 
can create lines around the edge of the matrix. This allows you to construct tables 
such as 





You can modify an existing matrix using the Change Matrix command on the 
Format menu. 
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Chapter 11 
Helpful Hints 


Introduction 


This chapter describes the use of MathType with other Macintosh programs. 
MathType equations can be pasted into documents created with a wide variety of 
other programs, and only a few of these programs are discussed explicitly here. In 
fact, in general, MathType equations can be used by any program that allows you 
to paste graphics from the Clipboard in the (object-oriented) PICT format. 


Positioning Equations in Documents 


An equation that you have pasted into a document is treated as a graphic picture 
from the point of view of your word processor or page layout program. Most 
programs provide ways of moving and resizing graphics, and you can use these 
same techniques to modify MathType equations, just like any other graphic. 
MacWrite allows you to move the equation horizontally by clicking on the 
equation border and dragging it. You must be careful not to click on the small 
black squares (handles) in the border because this will stretch the equation: 


right wrong 
nas) 


In Microsoft Word, you can move equations horizontally either by using tabs or 
by adjusting paragraph formats and margins. To resize an equation in Word, click 
on it to select it, and then drag on the handle in the lower right corner of the box 
around the equation. You should hold down the shift key while you drag, so that 
the aspect ratio of the equation does not get changed. 


129 





130 


MathType User Manual 
Ea AL Sg a a ee 


In-Line Equations 


-If you use one of the newer word processors (anything except the original 


MacWrite), you can paste a MathType equation into the middle of a sentence; in 
other words, you can produce “in-line” equations in addition to “displayed” 
equations. If you tell your word processor that the in-line equation is a subscript, 
you can fool it into making the equation sit level with the surrounding text. The 
baseline distance displayed in MathType’s Status Line tells you how far you have 
to shift the equation down in order to accomplish this. Example 1 in Chapter 4 
provides more detailed instructions. Actually, MathType outputs information 
allowing word processors to automatically subscript your equation, but 
WriteNow 2.0 and PageMaker 4.0 are the only programs that currently perform 
this adjustment. Unfortunately, several of the major page layout programs will not 
currently allow you to place graphics “in-line” within text in this way. 


Selecting Equations in Documents 


Most word processors provide two ways to select an equation (or any other 
graphic) in a document. You may drag the arrow pointer across the equation, 
which will cause it to be highlighted with reverse video (white characters on a 
black background), or you can just click on it, in which case the equation 
rectangle will be outlined with a black box. If you wish to copy the equation back 
into MathType, you must select it using the second method, i.e. by clicking rather 
than dragging, as shown below: 


right wrong 


If you use the dragging technique, the equation is really not transferred to the 
Clipboard, even though it may be displayed when you use the Show Clipboard 
command. For the same reason, when bringing an equation back from a Microsoft 
Word 1.05 document, you must use the Copy command, rather than the Cut 
command. 
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Equation Numbering 


It is often desirable to number some of the equations in a document. Usually, 
these numbers are placed to either the left or right of the equation, flush to the 
corresponding margin. This can be done with MathType by inserting the number 
into the main slot in the equation, with appropriate spacing, and then carefully 
placing the equation in your document. However, one disadvantage of this 
technique is that if you need to change the document margins or the equation 
numbers, you'll have to bring the equation back into MathType. Also, if the 
number is embedded in the MathType equation, you can’t use the 
search-and-replace capabilities of your word processor to globally change the 
numbering if you add new equations in the middle of the document. For these 
reasons, we recommend that you use your word processor to create equation 
numbers, and simply place them as text on the same line as the equation picture. 
You may have to subscript the equation or superscript the equation number to get 
them aligned. Again, the baseline distance displayed in MathType’s Status Line 
will help you do this. As we mentioned earlier, most of the newer Macintosh word 
processors (Microsoft Word, MacWrite II, WriteNow, Fullwrite, and 
WordPerfect) will allow you to place equations and text on the same line in this 
way, but the original MacWrite does not. In page layout programs that do not 
support in-line graphics, you can Create an equation number by placing a text 
block alongside the graphic block containing the equation. 


Using MathType with the LaserWriter 


We recommend that you not use the font substitution feature of the LaserWriter 
for fonts used in MathType equations. MathType uses the dimensions of 
individual characters in the screen font as an aid to placement and spacing of 
characters. Since a screen font, such as Geneva, is not always a perfect match with 
the substituted printer font, such as Helvetica, the printed result will not be 
optimal. Whenever possible, you should use the screen font that matches a printer 
font. Times, Bookman, and New Century Schoolbook are usually considered to be 
appropriate fonts for writing technical documents. 
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Using MathType with MacDraw 


Earlier versions of MacDraw do not allow text with point sizes less than 9. If a 
MathType equation is pasted into a MacDraw document, all characters having 
sizes less than 9 are changed to 9. This severely restricts the use of MacDraw with 
MathType equations having subscript size characters. This problem does not exist 
in Superpaint or in MacDraw II. 


Most painting and drawing programs convert MathType equations into their own 
internal representations during the Paste operation, and this destroys some data 
that MathType attaches to the graphic. This means that you can edit the equation 
within your drawing program, but you can not transfer it back into MathType. 
You can not bring equations back into MathType from MacDraw, Superpaint, 
MacDraft, or any other drawing program that we’re aware of. 


Using MathType with Aldus PageMaker 


When you use the normal Cut and Paste operations to transfer an equation into a 
document, the equation is represented as a PICT object with embedded PostScript 
commands. The standard Apple LaserWriter driver simply passes the PostScript 
commands through to the printer. As of this writing, the optional LaserWriter 
driver that Aldus supplies with PageMaker is not capable of processing embedded 
PostScript commands in this fashion, so it can not be used to print documents 
containing MathType equations. Aldus and Design Science are cooperating to 
resolve this problem, and it may have been fixed by the time you read this. If you 
have trouble with the Aldus driver, try using the Apple driver instead. Later in this 
chapter there is a section describing the use of EPS files, which provides other 
discussions of the relative merits of the two LaserWriter drivers. 
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Using MathType with TEX 


You tell MathType to produce TEX code, rather than PICT images of your 
equations, by using the Change Translator option on the Preferences menu. If you 
select the TEX option, then every tme you do a Cut or Copy operation from 
within MathType, TEX code will be generated and placed on the the Clipboard, 
ready to be pasted into a TEX document. Before you perform the Cut or Copy 
operation, you must select the items that you want translated, of course. You may 
select part of an equation, an entire equation, or even a series of several equations. 


The TEX code is just plain (ASCTD) text, so you can paste it from the Clipboard 
using any application program that can handle plain text. You will probably want 
to paste it into one of the TEX-based typesetting packages that are available on 
the Macintosh — Textures, or MacTgX. Alternatively, you might want to 
assemble all your TEX code in a text file on your Macintosh and then transfer it to 
a TEX system on a main-frame computer for typesetting. 


You can also transfer equations from a TEX document back into MathType, 
provided that they were originally created in MathType. However, notice that 
there is no “Paste TEX from Clipboard” command in MathType — you just use 
the ordinary Paste command instead. 


You will notice that the TeX code that MathType produces is preceded by a 
strange string of characters beginning with a % sign. This is a TEX comment 
containing MathType’s own private representation of your equation. You must 
select this comment, along with the code for your equation, when you want to 
transfer it back into MathType. If you fail to do this, or if you have changed the 
characters in the comment in any way, then the transfer back to MathType will 
not work. TEX comments are ignored during the typesetting process, so they will 
have no effect on your final output. 


In its standard form, our translator produces so-called Plain TEX. If you like to 
typeset using AMS-TEX or LATEX, or some other macro package, our Plain 
TEX code will still work, though in some cases it may be more verbose than it 
really needs to be. We plan on offering specialized AMS-TEX and LATEX 
translators in the near future. 
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Using EPS Files 


Instead of using Cut and Paste commands, you can save MathType equations as 
Encapsulated PostScript (EPS) files, and then import them into your documents. 
Most page layout programs have a function for importing EPS files; in 
PageMaker you use the Place command for this purpose. Unfortunately there is a 
minor problem with this approach. When a document contains an EPS picture that i 
uses a downloadable font, most programs will not automatically download the —~ 
font, so the picture may not print correctly. In particular, if your document 
contains a MathType equation in EPS form, the Belmont font may not get 

downloaded automatically, so the equation will not print correctly. There are 

several ways to solve the problem. One option is to manually download the 

Belmont font using one of the many utilities that are available. Another trick you 

might try with some applications is to place a Belmont character in your 

document, somewhere before the equation. Even if it’s only a space character, this 

will force the application to download the Belmont font for you. If you're using 

PageMaker, you can avoid all of these troubles by using the Aldus driver, rather 

than the standard Apple LaserWriter driver — it handles downloadable fonts 

correctly. 


Making Slides 


You can use MathType to create slides (view-graphs, overheads, foils, or 
whatever you like to call them). Simply construct the equations in MathType 
using regular-sized characters, paste them into a word processor, page layout, or 
graphics document, and enlarge them to the size you want. This works much 
better than trying to create the equation with over-sized characters in MathType. 
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Chapter 12 
Keyboard Shortcuts 


Introduction 


Many MathType operations can be executed via a keyboard shortcut, i.e. by 
pressing a key while holding down the Command (3) key. Shortcuts of this sort 
are useful for advanced users, especially expert touch-typists who do not like to 
remove their hands from the keyboard. To help you memorize the shortcuts, we 
have tried to use mnemonic keys, or have used the same keys as popular programs 
such as Microsoft Word and Aldus PageMaker. If you can not memorize the 
shortcuts, it does not matter, because all MathType functions can be accessed 
without using them. The shortcut key combinations are described in the various 
sections of this manual, and in the menus themselves. However, for easy 
reference, they are summarized again in the paragraphs below. 


Notation 


In the following descriptions of keyboard shortcuts, characters that are simply 
juxtaposed or are separated by a hyphen are to be typed simultaneously. For 
example, #¢X and 3¢-X both mean that you should press 3 and X simultaneously. 
Similarly, 3-Option-T means press the three keys %, Option and T 
simultaneously. 
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If a shortcut is of the form %X, where X is a single alphabetic character (one of A 
through Z), then we will describe it by using the upper-case version of the 
character (i.e. we'll write 3X, rather than 8x). However, this does not mean that 
you have to hold down the Shift key, as you normally would when typing an 
upper-case character. Shortcuts that must be entered with the Shift key held down 
are described in one of two ways. Sometimes the Shift key is named explicitly, as 
in $-Shift-X. Alternatively, when the character is not an alphabetic one, the 
shifted character itself is named, as in 36{. Whenever the shortcut can be 
described either way, the more mnemonic of the two is used. 


Menu Shortcuts 


In many cases, one of MathType's menu items can be chosen by using a keyboard 
shortcut. If this shortcut is of the form 88X, where X is a single character, then it 
will always be displayed in the menu itself. Several menu items have more 
complicated shortcuts, involving the use of the Option key. Unfortunately, for 
technical reasons related to the fact that MathType is a Desk Accessory, these can 
not be displayed in the menus. 


Apple Menu 

Help 36? 

File Menu 

New File ... s6N 

Open File ... #0 

Open Macro ... Double-click on it 
Close... seW 

Save 3é\ 

Print ... xP 

Quit #Q 


LS LG LP RA a Th ro ae a 


Edit Menu 
Undo 

Cut 

Copy 
Paste 
Clear 


Math Menu 
Select All 
Show Invisibles 
Redraw 

Normal (1X) 
Larger (2X) 
Largest (4X) 
Symbol Popups 
Template Popups 
Macro Strip 
Symbol Stip 
Template Strip 
Ruler 


Typeface Menu 
Math 

Text 

Function 
Vanable 

Greek 

Vector 

Userl 

User2 


Size Menu 
Smaller 
Larger 


BZ 
38.X 
s€C 
36V 
Delete key 


3A 

3 Y 

sD 

38 | 

362 

364 

3-Option-S 
38-Option-T 
38-Option-M 
38-Option-Shift-S 
38-Option-Shift-T 
3-Option-R 


38-Shift-= 
3-Shift-E 
3-Shift-F 

3 -Shift-I 
38-Shift-G 
$8-Shift-B 
38-Shift-U 
#-Option-Shift-U 


$8-Shift-< 
$8-Shift-> 
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(Hide/Show toggle) 
(Hide/Show toggle) 
(Hide/Show toggle) 
(Hide/Show toggle) 
(Hide/Show toggle) 
(Hide/Show toggle) 
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Format Menu | a 
AlignLeft 3€-Shift-L Me 

Align Center 3-Shift-J 
Align Right 9¢-Shift-R ~ 

Nudge Left 365 or 8 key plus Left Arrow key . 

Nudge Right 368 or 3 key plus Right Arrow key =e 
Nudge Up 386 or 36 key plus Up Arrow key — 
Nudge Down 37 or 8 key plus Down Arrow key a 


Changing the Typeface of the Next Character 


We provide four keyboard shortcuts that change the typeface assigned to the next 
character that you type. When you type the shortcut, the Status Line tells you that L 
you have placed MathType in a special mode. 


xG assigns the Symbol typeface to the next character you type. 
3B assigns the Matrix typeface to the next character you type. 
3U assigns the Userl typeface to the next character you type. 


#-Option-U assigns the User2 typeface to the next character you type. : a 


Inserting Symbols 


There are two techniques for inserting symbols from the keyboard: a simple one 
using 36S, and a more general one using #-Shift-S 


Inserting Symbols with the 3S Shortcut 

The quickest way to insert a symbol is to type 3S followed by some character. 
Typing 3S places MathType in Symbol Insertion mode, which means that it will 
interpret the next character as a request to insert some specific symbol. To avoid 
any possibility of confusion, the Status Line tells you that MathType is in Symbol 
Insertion mode. After you type 38S, you can type either a single-digit number or 
some other character (usually an alphabetic one). 
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If you type sS followed by a single-digit number (say 7), then MathType will 
insert the nth symbol from the Symbol Strip into your equation. Typing a zero will 
insert the tenth symbol. This allows you to quickly insert any of the first ten 


_ symbols from your Symbol Smip. 
If you type 38S followed by some character that is not a number, the results will 
be as follows: 
Symbol Description Type 3S followed by 
eo Infinity I 
- Arrow A 
a Derivative (partial) D 
s Less than or equal to < 
2 Greater than or equal to > 
x Times yy 
é Element of E 
¢ Not an Element of Shift-E 
S Contained in Cc 
Zz Not contained in Shift-C 


Note that all of these symbols are just characters from the Symbol font, so they 
can also be obtained by using the 38G shortcut. For example, the € symbol can be 
obtained by typing 3¢G followed by Option-Shift-Q. If you use this symbol 
frequently in word processing documents, you have probably memorized its 
keystroke in the Symbol font, so you may prefer to use the $G shortcut. 
Appendices B and C provide extensive lists of symbols telling you what 
keystrokes will produce them. 


All of the shortcuts described above will work even when the requested symbol is 
not present in the Symbol Strip of your current window, and they will also work 
regardless of whether the Symbol Strip or the Symbol Popups are being displayed. 
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Inserting Symbols with the 38-Shift-S Shortcut 

We provide you with a way to insert any MathType symbol using a.series of 
keystrokes. Typing 38-Shift-S followed by a number n where n= 1,2,3,...,9,0, 
followed by a number m between 1 and 32, followed by a carriage return, will 
insert the m“" symbol from the n'4 Symbol Popup. Thus, for example, typing 
98-Shift-S, followed by 57, followed by a carriage return, will insert the seventh 
symbol from the fifth Symbol Popup, which is a => symbol. Similarly, typing 
36-Shift-S, followed by 021, followed by a Return, will insert the twenty-first 
symbol from the tenth Symbol Popup, which is an upper-case omega, {2. If you're 
going to be using a particular symbol for a while, and you don’t want to place it in 
the Symbol Strip, you can use this type of shortcut to access it from the keyboard. 
Only the most accomplished MathType wizards will memorize these numerical 
shortcuts; mere mortals like the rest of us will have to jot down the magic 
numbers on a “cheat sheet” in order to use them. Shortcuts of this type are 
extremely useful for creating macros with utilities such as Tempo, MacroMaker, 
or QuicKeys, which often have trouble recording mouse clicks. Note that macros 
that you create this way will not be invalidated by any changes that you make to 
the Symbol Strip, and they will work even if the Symbol Popups are not 


displayed. 


inserting Templates 


There are a wide range of shortcuts for inserting templates. There is a simple but 
limited system of shortcuts using the $ key in conjunction with single characters, 
and a more general system using ¢T together with other keystrokes. 
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Inserting Templates with Single-Character Shortcuts © 


These single-character shortcuts will immediately insert various common 


templates, as follows: 





Icon Description 

(8) Parentheses 

[3] Brackets 

{5} Braces 

= Fraction 

re Slash Fraction 

¥ Superscript (high) 

: Subscript (low) 

€ Joint sub/superscript 
Root 

NE Integral 


Note that these shortcuts are present for compatibility with older versions of 
MathType, and we can not guarantee that they will continue to exist in the future. 


Shortcut 


39 or 30 


$[ or 36] 


#({ or #} 


38F 
38/ 
3H 
aL 
38J 
#R 
#1 


Inserting Templates with the 3T Shortcut 


Another easy way to insert a template is to type 8T followed by some character. 
Typing 3€T places MathType in Template Insertion mode, which means that it | 
will interpret the next character as a request to insert some specific template. To 
avoid any possibility of confusion, the Status Line tells you that MathType is in 
Template Insertion mode. After you type T, you can type either a single-digit 


number or some other character (usually an alphabetic one). 


If you type #T followed by a single-digit number (say 7), then MathType will 
insert the n'h template from the Template Strip into your equation. Typing a zero 
will insert the tenth template. This allows you to quickly insert any of the first ten 


templates in your Template Strip. To speed up your work, you may. want to 


rearrange your Template Strip so that the templates you use frequently are in the 


first ten positions. 
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If you type 88T followed by some character that is not a number, the results will 


be as follows: 


Template Description 


(8) Parentheses 

[7] Brackets 

{5} Braces 

[3] Absolute value 

= Fraction 
| aE Slash Fraction 

x Superscript (high) 
x. Subscript (low) 

x. Joint sub/superscript 
Nii Root 

Ni Nth Root 

pa Summation 

Te Product 

ff Integral 

rit Matrix template (3x3) 
i Underscript (imit) 


Shortcut: Type #T followed by 
( or ) 
[ or ] 
{ or } 


az“ wnzwnuermn~ 7 


These shortcuts will work even when the requested template is not present in the 
Template Strip of your current window, and they will also work regardless of 
whether the Template Strip or the Template Popups are being displayed. 
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As you can see, many of the 38T shortcuts perform the same actions as single- 
character ones described earlier. However, the %T shortcuts are preferred, since 
they will never conflict with current or future menu shortcuts, and so we can be 
fairly sure that they will not change in future versions of MathType. For this 
reason, you may want to get used to using them, even though they are a little more 
complicated. 


Inserting Templates with the %-Shift-T Shortcut 

As with symbols, we provide you with a way to insert any MathType template 
using a series of keystrokes: typing %-Shift-T followed by a number n between 1 
and 9, followed by a number m between 1 and 32, followed by a carriage return, 
will insert the mh template from the n‘h Template Popup. Thus, for example, 
typing 38-Shift-T followed by 95, followed by a Return, will insert the fifth 
template from the ninth Template Popup. The ninth Template Popup is the one 
that contains all the matrix templates, and its fifth member is a template for a 
three-dimensional column vector (i.e. a matrix that has three rows and one | 
column). If you're going to be using a particular template for a while, and you 
don't want to place it in the Template Strip, you can use this type of shortcut to 
access it from the keyboard. Again, numerical shortcuts of this type are extremely 
useful for creating macros, and they will work even if the Template Popups are 
not displayed. 


inserting Macro Expressions 


The techniques for inserting Macro expressions are similar to the ones for 
inserting symbols that we described above; again, there are two basic methods: 


Inserting Macro Expressions with the 3M Shortcut 

The easiest way to insert a macro is to type 86M followed by a single-digit 
number. Typing 38M places MathType in Macro Insertion mode, which means 
that it will interpret the next character as a request to insert some specific macro 
expression. To avoid any possibility of confusion, the Status Line tells you that 
MathType ts in Macro Insertion mode. 
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If you type 88M followed by a single-digit number (say 7), then MathType will | i 
| 


insert the nth expression from the Macro Strip into your equation. Typing a zero 
will insert the tenth expression. This allows you to quickly insert any of the first 
ten expressions in your Macro Strip. 


aes 


oy 


Inserting Macro Expressions with the 3-Shift-M Shortcut 

As you might have guessed, we also provide you with a more general way to 
insert any macro expression using a series of keystrokes: typing 6-Shift-M 
followed by a number mm between 1 and 32, followed by a carriage return, will 
insert the mh expression from the macro strip. These shortcuts will work even 
when the requested expression is not visible in the Macro Strip of your current 
window, and they will also work if the Macro Strip is not being displayed. 
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Inserting Spaces 


In MathType, the space bar is disabled unless your current typeface is Text. 

However, you can still insert spaces of various sizes either by choosing space — 
symbols from the Symbol Popups or the Symbol Strip. You can also insert spaces 
using the following keyboard shortcuts: 


Icon Description Keystroke 
ap Zero space Shift-Space 
ab One point space 36-Option-Space 
ab Thin space #8-Space 
ab Thick space $€-Shift-Space 


Of course, you can always create larger spaces by using several smaller spaces in 
succession. Also, note that a thick space is exactly twice as wide as a thin space, 
so you can produce a thick space simply by typing 38-Space twice. 
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Applying Embellishments 


You can attach an embellishment to the character to the left of the insertion point 
using one of the following-shortcuts: 


Icon Description Keystrokes 
x Over-bar 9€-Shift-Hyphen 
i Tilde s~ 
¥ Arrow (vector) #-Option-Hyphen 
x Single prime 36-Option-' 
x Double prime 6" 
¥ Single dot 38-Option-. 


Moving the Insertion Point 


You can move the insertion point in various ways using the arrow keys (if your 
keyboard has them), and by using the Enter key. The horizontal (left and nght) 
arrow keys are the most useful ones, and their actions are described in the next 
two paragraphs. 


Moving the Insertion Point with the Arrow Keys Alone 

Roughly speaking, pressing the Left Arrow key moves the insertion point one 
character to the left, and pressing the Right Arrow key moves the insertion point 
one character to the right. To present a more precise description, we consider the 
effect of the Right Arrow key; the Left Arrow key operates in an analogous way, 
of course. The rules are as follows: 


« If the item to the right of the insertion point is a character, the insertion point 
simply jumps past it, landing immediately to the right of it. 

+ If the item to the right of the insertion point is a template, the insertion point 
“enters” this template and is placed at the start of its first slot. 


145 





, 





146 


MathType User Manual 


¢ If there is nothing to the right of the insertion point (i.e. if it is already at the 
right-hand end of a slot), then it jumps to the start of the next slot in the current 
template. If the current slot is the last one in the current template, then the 
insertion point jumps out of the current template, and is placed immediately 
after it. 


These rules are somewhat tedious to describe (and to read, no doubt), but we think 
that you'll find that their operation is perfectly natural. You may find it easier to 
understand them by experimenting with an equation, rather than by reading about 
them. 


Moving the Insertion Point with the Option and Arrow Keys 

You can also move the insertion point by pressing the arrow keys while holding 
down the Option key. Again, for the sake of definiteness, we describe what 
happens when you press the Right Arrow key while holding down the Option key; 
the Left Arrow key gives analogous results, of course. The rules are as follows 


+ If the item to the right of the insertion point is a character, the insertion point 
simply jumps past it, landing immediately to the right of it. This is the same 
result that you would obtain by pressing the Right Arrow key alone. 

« If the item to the right of the insertion point is a template structure, the insertion 
point again simply jumps past it, landing immediately to the right of it. 

¢ If there's nothing to the right of the insertion point (i.e. it's already at the right- 
hand end of a slot), then it jumps out of the current template, and is placed 
immediately after it. 


Moving the Insertion Point with the Enter Key 
Pressing the Enter key will move the insertion point to the right-hand end of the 
slot containing it. If it is already at the end of the slot, it moves to the end of the 
next slot in the equation. Therefore, by repeatedly pressing the Enter key, you can 
make the insertion point cycle through every slot in the equation. If you hold 
down the Option key while pressing the Enter key, the insertion point will cycle 
around the equation in the reverse direction. If you find it more convenient, you 
can use Shift-Return instead of Enter, and Option-Shift-Return instead of 
Option-Enter. 
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Selecting Items in Equations 


If you hold down the Shift key as you move the cursor (using the arrow keys, 
perhaps together with the Option key) then the insertion point selects whatever 
items it passes through as it moves. 


Using the Option key allows you to select an item that is embedded within a 
template (rather than within one of the slots in the template) and which would 
otherwise be inaccessible. These embedded items include character 
embellishments, summation signs, and expanding fences. If you hold down the 
Option key, then the pointer changes from a solid arrow into an outlined one, and 
you can then select the embedded item by clicking on it with the outlined pointer. 


Selecting Items from Menus 


MathType allows you to use the keyboard to select items from menus. Typing 3E 
places MathType in menu selection mode (or “expert” mode, if you like), which 
means that it will interpret the next few characters typed as a choice of a menu 
item. More precisely, typing #8E followed by a number mm between | and 7, 
followed by a number n between 1 and 16, followed by a carriage return, will 
choose the n' item from the m'h menu. We consider the File menu to be number 
1, the Edit menu to be number 2, and so on. Thus, for example, typing #E 
followed by 32 followed by a return will choose the Delete All command, since 
this is the second item from the third menu (the Math menu). 


Function Keys on Extended Keyboards 


Extended keyboards have various function keys whose actions are supposed to be 
standardized according to specifications issued by Apple. They should have the 
same actions in all Macintosh applications; briefly, these actions are as follows: 
the Undo, Cut, Copy, and Paste keys (F1 through F4) do exactly what you would 
expect, and pressing the Help key has the same effect as choosing the Help 
command from the Apple menu or typing Command-? 
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Summary 


Most of MathType’s %key shortcuts are summarized in the following table. The 
asterisks indicate those shortcuts that are shown on menus. 


Key 


wus op Oo fF 3s Pre Te *m OA OO oe BD 


N “< 4M ¢ << 


Unmodified 
Select All (*) 
Next character Vector 


Copy(*) 
Draw (*) 


Keyboard menu choice 


Insert Fraction 

Next character Greek 
Insert Superscript 
Insert Integral 

Sub & superscripts 


Insert Subscript 
Insert Macro (quick) 
New (*) 

Open file (*) 

Print (*) 

Quit (*) 

Insert Root 

Insert Symbol (quick) 


Insert Template (quick) 


Next character User1 
Paste (*) 

Close (*) 

Cut (*) 

Show Invisibles (*) 
Undo (*) 





Shift 


Vector typeface 


Text typeface 
Function typeface 
Greek typeface 


Variable typeface 
Center 


Left justify 
Insert Macro (full) 


Right justify 

Insert Symbol (full) 
Insert Template (full) 
Userl typeface 


Option 


Show Macro stip 


Show Symbol Popups 
Show Template Popups 
Next character User2 
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Key Unmodified 


~VYA - OO wWr~I HA Ba NH 


Normal (1x) (*) 
Larger (2x) (*) 
Largest (4x) (*)} 
Nudge Left 

Nudge Up 

Nudge Down 
Nudge Right 

Insert ( ) template 
Insert ( ) template 
Help (*) 

Smaller type 
Larger type 

Insert slash fraction 
Cancel operation 
Insert alignment marker 
Save 


Shift 


Option 
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Appendix A 


Complementary Products 


Adobe Systems, Inc. 

1585 Charleston Road 

P. O. Box 7900 

Mountain View, CA 94039 
(415) 961-4400 


Casady & Greene 
P. O. Box 223779 
Carmel, CA 93922 
(408) 624-8716 


Allotype Typographics 
1600 Packard Road, Suite 5 
Ann Arbor, MI 48104 
(313) 663-1989 


U.S. MicroLabs 

1611 Headway Circle, Bldg. 3 
Austin, TX 78754 

(512) 339-0001 





Downloadable Postscript fonts, 
accurate screen versions of 
built-in LaserWriter fonts, and 
Adobe Type Manager. 


Coventry Script and Regency 
Script: two useful calligraphic 
fonts. 


The Thomson font, a 
convenient combination of 
Times and Symbol, plus a few 
other special symbols. 


FontSizer utility for producing 
accurate screen fonts. 
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Solutions International 
30 Commerce Street . 
Williston, VT 05495 
(802) 658-5506 


Affinity Microsystems 

1050 Walnut Street, Suite 425 
Boulder, CO 80302 

(303) 442-4840 


CE Software 

P. O. Box 65580 

West Des Moines, IA 50265 
(515) 224-1995 


SmartScrap & The Clipper: a 
replacement for the standard 
Scrapbook. 


Tempo Macro processor. 


QuicKeys keyboard enhancer. 


J 


ig 


Bo Vea o al atk ak A: 


ry 


ae 


— 


( 


id 
3 


. 





Appendix B OE 
Symbols Grouped by Type 


Introduction 


The tables below list all of the symbols that MathType provides, plus a few others 
that are available in standard Macintosh fonts. The symbols are divided into 
groups in a logical fashion, along the same lines as MathType’s Symbol Popups. 
Each group contains symbols that are all of the same type, or ones that are all used 
in the same branch of mathematics. If you know something about mathematics, or 
you’re familiar with the layout of MathType’s Symbol Popups, it should be easy 
for you to find the symbols you need. If you don’t know much about mathematics, 
it will probably be easier for you to find the symbols you need in Appendix C, 
where they’re grouped according to their shape. 


In each line in the tables, we show a symbol, its name, and the font and keystroke 
that produce it. In some cases, a given symbol can be accessed from several 
different fonts, so we mention it several times, in separate lines. For example the 
Greek letter [1 can be accessed from the Symbol font and from conventional fonts 
such as Times and Helvetica. Unfortunately, you get exactly the same character 
no matter what font you use — the yt is not redesigned to match the shapes of the 
other characters in Times and Helvetica, so it may not look very good alongside 
them. 


Following Macintosh documentation conventions, the keystrokes are denoted by 
upper-case letters in the tables. So, for example, we tell you to type “M” to obtain 
the Greek letter jt in the Symbol font.. This means you should just press the key 
labeled “M” on your keyboard, without holding down the Shift key. In cases 
where this convention might cause confusion, we will explicitly tell you whether 
or not to press Shift. 
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Relational Symbols: The Popup 


Symbol Name 


less than 


A 


greater than 
less than or equal to 


precedes 
follows 
normal subgroup of 


# VAYAWNIAV 


not equal to 


identical, equivalent to 


congruent, similar to 


oc proportional! to 


greater than or equal to 


reverse normal subgroup 


approximately equal to 


Font 


Most 
Most 
Most 
Most 
Belmont 
Belmont 
Belmont 
Belmont 
Most 
Symbol 
Symbol 
Symbol 
Symbol 


Keystroke 
Shift-Comma 
Shift-Period 
Option-Comma 
Option-Period 
P (no Shift) 

F (no Shift) 
Shift-Comma 
Shift-Penod 
Option-= 
Option-B 
Option-9 
Shift-2 
Option-M 


Spaces and Ellipses: The Popup 


Symbol Name 
baseline ellipsis 
centered ellipsis 
vertical ellipsis 
diagonal ellipsis 
back diagonal ellipsis 


Font 
Most 
Belmont 
Belmont 
Belmont 
Beimont 


Keystroke 
Option-0 
Shift-L 
Shift-M 
Shift-N 
Shift-O 
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Operator Symbols: The Popup 


Symbol Name 
plus-or-minus 
minus-or-plus 
multiplied by 
divided by 
centered asterisk 
centered dot 


* + X +1 


°o 


composition 

° bullet (small) 
builet (large) 
circle multiply 
circle plus 

left angle bracket 


~~ @® ® e 


right angle bracket 


Font 
Symbol 
Belmont 
Symbol 
Symbol 
Symbol 
Symbol 
Belmont 
Most 
Symbol 
Symbol 
Symbol 
Symbol 
Symbol 


Keystroke 
Option-Shift-= 
M (no Shift) 
Option- Y 
Option-Shift-P 
Shift-8 
Option-Shift-V 
O (no Shift) 
Option-8 
Option-W 
Option-F 
Option-X 
Option-Shift-9 
Option-Shift-L 


Arrow Symbols: The Popup 


Symbol Name 

= right arrow 
left arrow 
both arrow 
up arrow 
down arrow 
vertical arrow 
right double arrow 
left double arrow 
both double arrow 
up double arrow 
down double arrow 
vertical double arrow 
mapping 
camage return 


tlJeenp git iecWHtTTt 


Font 
Symbol 
Symbol 
Symbol 
Symbol 
Symbol 
Belmont 
Symbol 
Symbol 
Symbol 


Symbol 


Symbol 
Belmont 
Belmont 
Symbol 


Keystroke 
Option-Shift-Apostrophe 
Option-U, then Option-U 
Option-E, then Option-E 
Option-= 

Option-Shift-O 

B (no Shift) 
Optton-Shift-5 
Option-Shift-3 
Option-Shift-2 
Option-Shift-4 
Option-Shift-6 

C (no Shift) 

A (no Shift) 

Option-O 
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Logical Symbols: The Popup 


Symbol 


<>] tqwWy 


Name 
therefore 
since 

such that 
there exists 
for all 
logical not 
logical and 
logical or 


Font 
Symbol 
Belmont 
Symbol 
Symbol 
Symbol 
Symbol 
Symbol 
Symbol 


Keystroke 
Backslash 

Shift-Q 
Apostrophe 

Shift-4 
Shift-Apostrophe 
Option-U, then Y 
Option-Shift-Grave 
Option-Shift-1 


Set Theory Symbols: The Popup 


Symbol 


m 


QANNUNDCIDC R 


Name 

member of 

not a member of 
union 
intersection 

big union 

big intersection 
proper subset 
proper superset 
subset 

superset 

not a subset 
empty set 


Font 
Symbol 
Symbol 
Symbol 
Symbol 
Belmont 
Belmont 
Symbol 
Symbol 
Symbol 
Symbol 
Symbol 
Symbol 


Keystroke 
Option-Shift-Q 
Option-Q 
Option-Shift-Backslash 
Option-Backslash 
Shift-U 

Shift-I 

Option-N, then Shift-A 
Option-Semicolon 
Option-N, then Shift-O 
Option-Space 
Option-Grave, then Shift-A 
Option-J 
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Miscellaneous Symbols: The Popup 


Symbol 


°ST BOF HK WO 8B BY Qyaw 


eAAaMM——e 


Name 

partial derivative 
gradient 
infinity 
infinity 
fractur I 
fractur R 
aleph 

angle 
perpendicular 
diamond 
script ell 
Weierstrass p 
degree 

h-bar 
lambda-bar 
integral 
integral 
summation 
summation 
product 
product 
coproduct 


Font 


Most 
Symbol 
Most 
Symbol 
Symbol 
Symbol 
Symbol 
Symbol 
Symbol 
Symbol 
Belmont 
Symbol 
Symbol 
Belmont 
Belmont 
Most 
Symbol 
Most 
Symbol 
Most 
Symbol 
Belmont 


Keystroke 
Option-D 


Option-Shift-Hyphen 


Option-5 
Option-8 
Option- 1 
Option-L 


Option-Shift-Slash 


Option-Hyphen 
Option-I 
Option-Shift-7 
lower-case letter | 
Option-V 
Option-5 

H (no Shift) 
Shift-D 

Option-B 


Option-Shift-Semicolon 


Option-W 
Option-Shift-R 
Option-Shift-P 
Option-Shift-] 
Shift-C 
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Lower-Case Greek Characters: The Popup 


Symbol Name 

alpha 

beta 

chi 

delta 

epsilon 

phi 
alternative phi 
gamma 

eta 

iota 

kappa 
lambda 

mu 

mu 

nu 

omicron 

pi 

pi 
alternative pi 
theta 
alternative theta 
rho 

sigma 
alternative sigma 
tau 

upsilon 
omega 

x1 

psi 

zeta 
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Font 

Symbol 
Symbol 
Symbol 
Symbol 
Symbol 
Symbol 
Symbol 
Symbol 
Symbol 
Symbol 
Symbol 
Symbol 
Symbol 
Most 

Symbol 
Symbol 
Symbol 
Most 

Symbol 
Symbol 
Symbol 
Symbol 
Symbol 
Symbol 
Symbol 
Symbol 
Symbol 
Symbol 
Symbol 
Symbol 


Keystroke 
A (no Shift) 
B (no Shift) 
C (no Shift) 
D (no Shift) 
E (no Shift) 
F (no Shift) 
J (no Shift) 
G (no Shift) 
H (no Shift) 
I (no Shift) 
K (no Shift) 
L (no Shift) 
M (no Shift) 


Option-M (no Shift) 


N (no Shift) 

O (no Shift) 

P (no Shift) 

Option-P 

¥V (no Shift) 
Q (no Shift) 
Shift-J 

R (no Shift) 

S (no Shift) 

Shift-V 

T (no Shift) 

U (no Shift) 
W (no Shift) 
X (no Shift) 
Y (no Shift) 
Z (no Shift) 
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Upper-Case Greek Characters: The Popup 


Symbol Name 


N€MoOO SK HMVOTOAZe KH rIAempeppepx wor 


alpha 
beta 
chi 
delta 
delta 
epsilon 
phi 
gamma 
eta 

iota 
kappa 
lambda 
mu 

nu 
omicron 
pi 

theta 
rho 
sigma 
tau 
upsilon 
alternative upsilon 
omega 
omega 
xi 

psi 
zeta 


Font 

Symbol 
Symbol 
Symbol 
Symbol 
Most 

Symbol 
Symbol 
Symbol 
Symbol 
Symbol 
Symbol 
Symbol 
Symbol 
Symbol 
Symbol 
Symbol 
Symbol 
Symbol 
Symbol 
Symbol 


Symbol | 


Symbol 
Symbol 
Most 

Symbol 
Symbol 
Symbol 


Keystroke 
Shift-A 
Shift-B 
Shift-C 
Shift-D 
Option-J 
Shift-E 
Shift-F 
Shift-G 


. Shift-H 


Shift-I 
Shift-K 
Shift-L. 
Shift-M 
Shift-N 
Shift-O 
Shift-P 
Shift-Q 
Shift-R 
Shift-S 
Shift-T 
Shift-U 
Option-Shift-8 
Shift-W 
Option-Z 
Shift-X 
Shift-Y 
Shift-Z 
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AppendixC 
Symbols Grouped by Shape 


Introduction 


The tables below list all of the symbols that MathType provides, plus a few others 
that are available in various fonts. The symbols are divided into groups in a 
logical fashion, according to their shape or appearance — groups of symbols that 
all have roughly the same shape are listed together in each table. 


If you don’t know much about mathematics, and you see some mysterious 
squiggle in a manuscript that you're trying to type, it should be easy to examine 
its shape, and decide which table it’s likely to be in. Then, since most of the tables 
have less than a dozen symbols, you should be able to find the one you need quite 
quickly. 


The table tells you the name of the symbol, so if you have any doubts about its 
identity, you will be able to discuss it with the author. If you want to use the 
symbol in MathType, the table tells you which popup palette to look in. If you 
want to type the symbol directly in a word processing document, the table tells 
you which font and keystrokes to use. 


Following Macintosh documentation conventions, the keystrokes are denoted by 
upper-case letters in the tables. So, for example, we tell you to type “‘M” to obtain 
the Greek letter jt in the Symbol font.. This means you should just press the key 
labeled “M” on your keyboard, without holding down the Shift key. In cases 
where this convention might cause confusion, we will explicitly tell you whether 


or not to press Shift. 
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Summary of the Tables 

The groups of symbols listed in the tables are summarised in the paragraph below. 
You can quickly scan through them to find the symbol you need, and then go to 
the tables to find out more about it. 

Opens at the top ~VVVvvyYYunVUUL 
Openstotherighnt @ZCCS «<< Z2( 4 

Opens at the bottom «. AAXKA NON WW 27zQ 


Openstotheleft DO D2»>>)rP 


Looks like o Q oc co 
Looks like d d 6 

Looks like E 2.26 6 e+e 3.4 
Looks like p p Oo BBE 

Looks like X @xyt« 


Looks like = sign a 
Looks like+sign tt +O + 
Roughly circular *O-2-o°- PG@QOHDAgAGPDHOOVIOSD 


Has slash zcrEeEDOg 

Has vertical sroke 6 O OD yw Y 

Has curly tail a ee 

Arrows seoTtltae otlqru 
Other symbols TESRRNAAsI CMD) 


ae 


r 
he 


7 
4 


eo 


ei i 


pad) ae he 


a 
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Symbols that Open at the Top (U, V, etc.) 


Symbol Name 


Ficcre + #e2< < 2c dd: 


since 

gradient 

for all 

radical 

logical or 

lower Case nu 
lower case garmma 
alt. upper case upsilon 
upper case upsilon 
lower case upsilon 
lower Case mu 
union 

big union 


coproduct 


Popup 


> lToolfoollss |S [te [lo [| 
Hie lie le] R [ys |] 
@{|o]{o}} uw TR oo | Le 


> 
+o) 
® 


8 >) Ile ie 
el NHN |i@]i@m 


Font 


Belmont 
Symbol 
Symbol 
Symbol 
Symbol 
Symbol 
Symbol 
Symbol 
Symbol 
Symbol 
Symbol 
Symbol 
Symbol 
Belmont 


Keystrokes 
Shift-Q 
Option-Shift-Hyphen 
Shift-Apostrophe 
Option-Siash 
Option-Shift- 1 

N (no Shift) 

G (no Shift) 
Option-Shift-8 
Shift-U 

U (no Shift) 

M (no Shift) 


Option-Shift-Backslash 


Shift-U 
Shift-C 


Symbols that Open to the Right (G < etc.) 


Symbol Name 


Z 


IAA A 


a 


Am~NKAA 


not a subset 

proper subset 
subset 

less than or equa! to 
French left quote 
less than 

precedes 

angle 

left angle bracket 
normal subgroup of 


Popup 


wR IR IR LA 
PsP 
ATALANTA 


Z 
° 
5 
o 


lA 
N 
R 


lA 
ia 
R 


iA TH 
H}l e118 
x [EH] eo 


‘ 
4 
1 


Font 
Symbol 
Symbol 
Symbol 
Most 
Most 
Most 
Belmont 
Symbol 
Symbol 


Belmont 


Keystrokes 


Option-Grave, then Shift-A 


Option-N, then Shift-A 
Option-N, then Shift-O 
Option-Comma 
Option-Backslash 
Shift-Comma 

P (no Shift) 
Option-Hyphen 
Option-Shift-9 
Shift-Comma 


ey ee eee ee 
thee? . a : 


163 


ans welch £1 avail ee 


164 





MathType User Manual 


Symbols that Open at the Bottom (II, A, etc.) 


Symbol Name 


Sa HOT D Is > ere PrP > Pp? 


therefore 


delta 

logical and 

lower case lambda 
lambda-bar 

upper case lambda 
lower case eta 
intersection 

big intersection 
product 

product 

upper case pi 
lower case pi 


upper case omega 


mice Tp pce a 
€ I} iO |< Z 
Oljwl Siwy] oc 


8 
¢s 


bad | Rial | Besed | ha 
Dj} ie ID 
NWN Woe 


a 
8 
© 


~ yy | > 
EDs 
Dh @ile 


> 
+2) 
® 


Font 


Symbol 
Symbol 
Symbol 
Symbol 
Belmont 
Symbol 
Symbol 
Symbol 
Belmont 
Most 
Symbol 
Symbol 
Symbol 
Most 


Symbols that Open to the Left (>, >, 


Symbol Name 


> 


IV WU 


Vvm~ Y V 


Stee oe pee rem neeie See mr = att es 
. "ow - 


proper superset 
superset 

greater than or equal to 
French right quote 
greater than 

follows 

right angle bracket 
normal subgroup 


Popup 
enc 
enc 


sz 


al 2 
4] & 
v 


A 
R 


Hj] 
& 


A 
# 
R. 


Font 
Symbol 
Symbol 
Most 
Most 
Most 
Belmont 
Symbol 
Belmont 


Keystrokes 
Backslash 
Shift-D 
Option-Shift-Grave 
L (no Shift) 
Shift-D 

Shift-L 

H (no Shift) 
Option-Backslash 
Shift-I 
Option-Shift-P 
Option-Shift-] 
Shift-P 

P (no Shift) 
Option-Z 


etc.) 


Keystrokes 
Option-Semicolon 
Option-Space 
Option-Period 
Option-Shift-Backslash 
Shift-Period 
F (no Shift) 
Option-Shift-L 
Shift-Period 


J 


oe 


ode jibe Ty as 


rere) 
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Symbols that Look Like o 

Symbol Name Popup Font 
0 lower case alpha Symbol 
oc proportional to Symbol 
oo infinity d 00 Z Most 

Symbols that Look Like d 

Symbol Name Popup Font 
d partial derivative Most 
5 lower case delta Symbol 


Keystrokes 
A (no Shift) 
Option-M 
Opton-5 


Keystrokes 
Option-D 
D (no Shift) 


Symbols that Look Like E (Forwards or Backwards) 


Symbol Name Popup Font 
> summation Most 
> summation Symbol 
2 upper case sigma Symbol 
E lower case xi Symbol 
€ lower-case epsilon Symbol 
€ — member of Symbol 
€ not a member of Symbol: 
3 ~ such that | Symbol 
3 there exists Symbol 


Keystrokes 
Option-W 
Option-Shift-R 
Shift-S 

X (no Shift) 

E (no Shift) 
Option-Shift-Q 
Opton-Q 
Apostrophe 
Shift-4 
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Symbols that Look Like p 


Symbol Name 
B lower case beta 
B upper case German S 
p lower case rho 
4) Weierstrass p 
£ lower case script ell 


Popup 
Aw86 
None 
Aw § 
d oo 2 
doo 2 


Symbols that Look Like X 


Symbol Name 
@ circle multiply 
x multiplied by 
X lower case chi 
K lower case kappa 


Popup 
+8 
te 


@ 


»~ 
€ 
wo 


>» 
€ 
bea) 


Font 
Symbol 
Most 
Symbol 
Symbol 
Belmont 


Font 

Symbol 
Symbol 
Symbol 
Symbol 


Symbols that Look Like = Signs 


Symbol Name 


+ 


— 
— 
~~ 
Cad 
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not equal to 

identical, equivalent to 
approximately equal to 
congruent, similar to 


Popup 


~~ 


<stx 


1A {IA TI 1A 
# 5 | 
WLP TT wa] 


Font 
Most 
Symbol 
Symbol 
Symbol 


Keystrokes 

B (no Shift) 
Option-S 

R (no Shift) 
Option-V 
lower-case letter 1 


Keystrokes 
Option-F 
Option-Y 
C (no Shift) 
K (no Shift) 


Keystrokes 
Option-= 
Option-B 
Option-9 
Shift-2 


LJ 


wd ie 


Li 


i; 
ioe 


i] 
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l. 


oe 


| Oe tear 


Ee) 


a 
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Seat ae hE, 
ao geet ote ya 


a eet ro 


eee 


Appendix C: Symbols Grouped by Shape 


Symbols that Look Like + , “he ig: yenies 
Symbol Name Popup Font Keystrokes 


® circle plus Symbol Option-X 

+ plus-or-minus ++® Symbol § Option-Shift-= 
+ minus-or-plus +°® Belmont M (no Shift) 

+ divided by Symbol — Option-Shift-P 
se perpendicular doo Symbol Option-I 


Roughly Circular Symbols 


Symbol Name Popup Font Keystrokes 

* centered asterisk Symbol —Shift-8 

0 diamond Symbol  Option-Shift-7 
centered dot Symbol Option-Shift-V 

* bullet Most Option-8 
composition +°®@ Beimont O (no Shift) 
degree a 00 2 Symbol Option-5 

® circle plus Symbol  Option-X 

® circle multiply Symbol  Option-F 

D empty set ene Symbol  Option-J 

g Scandinavian o None Most Option-O 

4) Scandinavian O None ‘Most Option-Shift-O 

0) upper case phi Symbol _— Shift-F 

b lower case phi Symbol __ F (no Shift) 

@ alt. lower case phi Symbol J (no Shift) 

0 alt. lower case theta Aw 8 Symbol _ Shift-J 

e] lower case theta Symbol —_Q (no Shift) 

© upper case theta Symbol — Shift-Q 

Oo lower case sigma AwB Symbol _ S (no Shift) 
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Symbols with Slashes Through Them 


Symbol Name Popup Font Keystrokes 
Zz not a subset Symbol  Option-Grave, then Shift-A 
x not equal to Most Option-= 
2 not a member of Symbol Option-Q 
Q empty set Symbol — Option-J 
g Scandinavian o None Most Option-O 
4) Scandinavian O None Most Option-Shift-O 


Symbols With Vertical Strokes up the Middle 


Symbol Name Popup Font Keystrokes 
Symbol F (no Shift) 
Symbol —_J (no Shift) 
Symbol _ Shift-F 


lower case phi 


alt. lower case phi 


> tle || > 
DHE WE 
@®{{/@M]/ om 


upper case phi 


FeeEedesgeo 


lower Case psi AwB6 Symbol —_Y (no Shift) 
upper case psi Symbol Shift-Y 
perpendicular 3 00 & Symbol Option-I 


Symbols with Curly Tails 

Symbol Name Popup Font Keystrokes 
E lower case xi Aw 8 Symbol X (no Shift) 
C lower case zeta Aw @ Symbol —_Z (no Shift) 
C alt. lower case sigma Aw 8 Symbol — Shift-V 
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Arrow Symbols 


Symbol 


Lleecathiiecst ty 


Name 

right arrow 
left arrow 
both arrow 
up arrow 
down arrow 
vertical arrow 


right double arrow 


| left double arrow 


both double arrow 
up double arrow 


down double arrow 


vertical double arrow 


mapping 
carriage return 


Appendix C: Symbols Grouped by Shape 


Popup Font 
Sino 
Symbol 

> ol Symbol 

~ ol Symbol 
Symbol 
Belmont 
Symbol 

Sel Symbol 

3 el Symbol 
Symbol 
Symbol 
Belmont 

xe Belmont 

ze Symbol 


Keystrokes 


Option-Shift-Apostrophe 


Option-U, then Option-U 


Option-E, then Option-E 


Option-= 
Option-Shift-O 
B (no Shift) 
Option-Shift-5 
Option-Shift-3 
Option-Shift-2 
Option-Shift-4 
Option-Shift-6 
C (no Shift) 

A (no Shift) 
Option-O 
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Other Miscellaneous Symbols 


Symbol Name 

upper case gamma 
upper case xi 
fractur I 
fractur R 

aleph 

logical not 
h-bar 

integral 
integral 

lower case iota 
lower case tau 


lower case omega 


AeEatw wy! ZV 


alt. lower case pi 


m|>) x 
OHO) 
@/i@l/ sc 


Gu |] oy 
8 }/8 
Cy |] 


ben) Ga I] Gy |] as ce p= 
£18 13 18 <8 
BMS] Ol] COT Ly |] 


> || oy 
Ee 
cD} cD 


» 
€ 
@ 


Font 


Symbol 
Symbol 
Symbol 
Symbol 
Symbol 
Symbol 
Belmont 
Most 
Symbol 
Symbol 
Symbol 
Symbol 
Symbol 


Keystrokes 
Shift-G 

Shift-X 

Option-1 

Option-L 
Option-Shift-Slash 
Opnon-U, then Y _ 
H (no Shift) 
Option-B 
Opuon-Shift-Semicolon 
I (no Shift) 

T (no Shift) 

W (no Shift) 

V (no Shift) 


h 


Ed Pa C4 


roan 


- 


i 


{ 
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index 


A 

About MathType 89 
Absolute value 119 

Accents 111 

Active window 22 

Adding new symbols 59 
Adobe screen fonts 79 
Adobe Type Manager 80 
AFM files 77 

Aldus LaserWriter driver 134 
Aldus PageMaker 35, 130, 132 
Aleph 115 

Align At . 102 

Align At = 48, 102 

Align At Bottom 103 

Align at Top 52, 102 

Align at Center 48, 102 
Align Left 48, 102 

Align Right 48, 102 
Alignment 45 

Alignment symbol 48, 87, 109 
Alternatives 120 

Angle brackets 113, 119 
Angle symbol 115 

Apple menu 89 

Approximate equality 109 
Arithmetic operations 112 
Arranging windows 30, 58 
Arrow keys 24, 26, 145 
Arrow symbols 113, 125 
Arrows, labelled 125 
Automatic typeface assignment 69, 72 


B 
Backspace key 27 
Backup copy 11 


Bars 111 

Baseline distance 34, 130 
Belmo LaserWniter font 10, 14, 16 
Belmont font 10, 14, 17, 134 
Belmont.AFM 11 

Binomial coefficient 119 
Bold type 49, 98 

Braces 40, 119 

Braces, horizontal 120 
Brackets 119 

Brackets, angle 113, 119 
Brackets, ceiling 119 
Brackets, curly 40, 119 
Brackets, floor 119 
Brackets, round 119 
Brackets, square 119 

Bug 7 


Cc 

Calculus 114 

Calligraphic characters 59 
Carriage return 113 

Case fraction 32, 121 

Ceiling brackets 119 

Center tab 85 

Change Dimensions 105 
Change Matrix 52, 103 

Change Translator 105 

Change Typefaces 66, 72, 104 
Change Typesizes 75, 104 
Changing the Macro Strip 63 
Changing the Symbol Strip 59 
Changing the Template Sip 61 
Changing typeface of next character 138 
Character embellishments 111 
Character substitution 70 
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Clear command 94 

Close command 92 
Closures of sets 125 
Column vectors 126 
Command. (5€) key 
Complex conjugates 125 
Complex numbers 115 
Composition of functions 112 
Containment 114 
Convert AFM 11, 77, 78 
Coproducts 126 

Copy 94 

Copy-protection 11 
Coventry Script font 59 
Curly brackets 40, 119 
Customizing windows 28 
Cut 94 


D 

Decimal tab 85 

Default tab markers 86 

Definite integral template 45 
Degree symbol 115 

Del 114 

Delete All 95 

Delete key 27 

Deleting a slot 95 

Delimiters 118 

Design Science 7 

Desk Accessory, MathT ype as a 15 
Determinants 119, 126 
Diacriticals 111 

Dimensions 84 

Dots 110, 111 

Double (surface) integrals 124 
Double-clicking, selecting by 26 
Downloadable fonts 77 


E 

Edit menu 93 

Editing old equations 42 
Ellipsis symbols 110 





Em space 46, 110 

Embedded items, selecting 26, 83, 147 
Embellishments 111, 145 
Embellishments, nudging 83 
Embellishments, removing 111 
Empty set 114 

Encapsulated PostScript 4, 92, 134 
Enter key 24, 145, 146 

EPS Files 134 

Equal, identically 109 

Equality 108 

Equations, in-line 34 

Equations, numbering 131 
Equivalence relationships 108, 109 
Examples 29-56 

Exists 113 

Exponent 33 


F 


Fence overhang 119 

Fences 118 

File menu 90 

Floor brackets 119 

Foils 134 

Font 65, 71, 73, 77, 79, 98, 108 
Font Metric file 77 

Font Metrics 78 

Font Substitution 93, 131 
Font, downloadable 77, 134 
Font, PostScript 77 

Font, Princeton 59 

Font, Times 10, 14, 17 
Font, Times-lItalic 10, 17, 79 
Font, Times-Roman 10 
Font, Zapf Chancery 59 
Fonv/DA Mover 14, 17 
FontSizer 79 

Format menu 102 
Formatting with tabs 53 
Fraction 31, 120 

Fraction bar overhang 84 
Fraction, case 32, 121 


Dp omy 


f 
L 


i) 


Rew 


ec fe A I I I TEL 


Fraction, full-size 32 
Fraction, reduced-size 32, 121 
Fraction, slash 121 
Fraction, vertical 121 
Full Size 73 

Full typesize 100 
Full-size fraction 32 
Fullwrite 131 

Function keys 147 
Function recognition 69 
Function typeface 67, 99 


G 

Geometric symbols 115 
Gradient operator 114 
Greek characters 37, 115 
Greek typeface 67, 99 


H 

Hat 111 

Help 7, 10, 90, 147 

Help file, MathType 13, 16 
Horizontal braces 120 
Hyphen 33, 70 


ImageWriter 106 

Imaginary parts 115 

In-line equation 34, 130 
Inequality 108 

Inner products 113, 119 
Inserting Macro Expressions, 143 
Inserting Symbols 23, 138 
Inserting Templates 24, 117 
Insertion point 20, 24, 35 
Insertion point cycling 24, 36 
Insertion point, placing 24, 145 
Integral 38, 124 

Intersections 114, 126 
Intervals 82, 119 

Italic style 31, 67, 79, 98 
Justification 102 





K 


Keming 83 
Keyboard shortcuts 28, 37, 135-148 


-Keyboard Preferences 105 


L 

Labelled arrows 125 

Larger (2x) command 96 
Larger command 76, 101 
Largest (4x) command 96 
LaserWriter 106, 131, 132 
LaserWriter SC 106 

Left tab 85 

Lim sup 46 

Limit, convergence to 113, 125 
Limits on a large operator 122 
Line spacing 48, 103 
Linotronic 106 

Logical implications 113 
Logical symbols 113 

Long division 120 


M 

MacDraft 132 

MacDraw 132 

Macro Expressions 63 

Macro Expressions, inserting 143 
Macro Suip 21, 91, 97 
MacroMaker 64 

MacWrite 67, 106, 129, 131 
MacWrite I 131 

Mapping 113 

Math menu 95 

Math typeface 66, 98 
Mathematica 4, 105 

MathType as a Desk Accessory 15 
MathType as an application 12 
MathType Font Metrics 78 
MathType Help 10 

MathType Help file 13, 16 
MathType Window 20 
MathTypeDA file 9, 17 
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Matrix 49, 103, 126 

Matrix template 50 

Matrix, partitioning 127 
Menus 89-106, 

Microsoft Word 35, 129, 131 
Minimum Rectangle 106 
Minus sign 33, 70 

Minus sign, unary 52 
Modulus 119 

MultiFinder 12 


N 

Nabla 114 

New command 90 

Normal (1x) command 95 
Normal subgroup 108 

Norms 119 

Nudge commands 42, 83, 103 
Number typeface 68 
Numbering equations 131 
Numerator height 84 


@) 

One-character shortcuts 71 
One-point space 46, 110 
Open 90 

Open Macro 91 

Open Symbol Sip 91 
Open Template Strip 91 
Operator symbols 112 
Over-bars 125 
Overheads 134 
Overstrikes 83 


p 


P-functions 115 

Page layout programs 130, 131 
Page Setup command 93 
PageMaker 35, 130, 132, 134 
Palettes 57 

ParaFont 121 

Parentheses 119 


Partial derivative symbol 114 
Partial order relationships 108 
Partitioning a matrix 127 
Paste command 94 
Perpendicular symbol 115 
PICT files 92 

Piecewise definitions 120 
Pile 27, 120 

Placing the Insertion Point 24 
Planck’s constant 115 

Pointer 21 

PostScript 106, 132 
PostScript fonts 77 
Preferences Menu 104-106 
Primes 111 

Princeton font 59 

Print command 93 

Products 38, 126 

Proportional 109 


Q 

Quad 46 

Questions about MathType 7 
Quit command 93 


R 

Radicals 120, 121 
Recognition of functions 37 
Redraw command 39, 95 
Reduced-size fraction 32, 121 
Relational operators 87, 108 
Relational tab 85 

Removing embellishments 111 
Removing square root sign 45 
Repeated integrals 124 
Replacing templates 118 
Resizing an equation 129 
Retum key 23, 27 

Right tab 85 

Right-angle 115 

Root, nth root 121 

Root, square root 31, 121 


F 
1 


r 
i 
I 


de 


my 


C3 


Py 


e 
} 


my 


Round brackets 119 
Ruler 22, 55, 86, 97 


S 


Save As command 92 

Save command 92 

Scrapbook 15 

Screen fonts 79 

Script characters 59, 115 

Select All command 26, 95 
Selecting by double-clicking 26 
Selecting embedded symbols 26, 83, 147 
Selecting equations in documents 130 
Selecting items from menus 147 
Selecting items in an equation 25, 147 
Selecting with the arrow keys 26 
Selection 20 

Set Dimensions 84 

Set membership 114 

Set theory symbols 114 

Set, closure of 125 

Set, empty 114 

Shortcuts 28, 37, 135-148 

Show Clipboard command 93 
Show Invisibles command 54, 95 
Since 113 

Size menu 100 

Size of a summation sign 123 
Slash fractions 121 

Slides 134 

Slots 20 

Smaller command 76, 101 
Smaller/Larger increment 76 
SmartScrap 64 

Space bar 23 

Spaces 81, 110, 144 

Spacing 31, 45, 82 

Spacing error 82 

Square brackets 119 

Square root 31, 121 

Square root, removing 45 

Status Line 22, 34, 71, 130 


Strict inequality 108 

Style 65, 71, 73, 98 

Style sheets 65 

Sub-subscript typesize 74, 101 
Sub-symbol typesize 74, 101 
Subscript depth 84 

Subscript typesize 73, 100 
Subscnpts 121 

Summation limits 123 
Summation Templates 38, 123 
Superpaint 132 

Superscript 33, 121 

Symbol font 10, 14, 17 
Symbol Popups 21, 59, 96, 107 
Symbol Strip 21, 59, 91, 97, 107 
Symbol typeface 68 

Symbol typesize 74, 101 
Symbols 107, 153-170 
Symbols, inserting 23, 138 


T 
Tab well 86 

Tables 128 

Tabs 85 

Tabs, formatting with 53 
Tabular layouts 126 
TeachText 11 

Template 117 

Template Popups 21, 61, 96 
Template Strip 21, 61, 91, 97 
Template, inserting 24, 117 
Template, replacing 118 
Template, wrapping 44 
Tempo 64 

TEX 4, 105, 133 

Text typeface 54, 67, 98 
Therefore 113 

Thick space 46, 82, 110 

Thin space 37, 46, 51, 82, 110 
Times font 10, 14, 17 
Times-lItalic font 10, 17, 79 
Times-Roman font 10 
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Translators 4, 105 

Triple (volume) integrals 124 
Tutorial examples 29-56 
Type Manager 80 

Typeface menu 66, 97 
Typefaces 65, 71 

Typesizes 73 


U 

Unary minus sign 52 
Unary operators 51 
Undefined character 108 
Under-bars 125 

Undo command 29, 94 
Union of sets 114, 126 
Units of measurement 75, 84, 106 
User 1 Size 74 

User 1 typeface 68, 100 
User 2 Size 74 

User 2 typeface 68, 101 


V 


_ Vanable-sized integral 124 


Variable typeface 67, 99 
Vector typeface 49, 68, 99 
Vertical bars 119 

Vertical fractions 121 
View-graphs 134 


W 


Weierstrass elliptic functions 115 
Window, active 22 

Window, MathType 20 
Windows, arranging 30, 58 
Windows, customizing 28 
WordPerfect 131 

Wrapping a template 44 
WriteNow 35, 130, 131 


Z 
Zero space 46 
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